



ivaiiiNOW 
3AV N01SV3 89 

xnvaH'ancr x 

l 8 NY r«0£ 0^ I 0 


57438 70247 








The BEST computer-made in Canada 



The 


Super 
PC and XT 
Compatibility 


Look what you get as standard! 

o Uses 8088 microprocessor. 

• New Feature, 256K RAM as standard. 

• New Feature. Comes with the latest 41256 RAM chips. 

o Expandable up to 512K and more on main board using 41256 
RAM chips. 

• New Feature. 7 expansion slots, each being identical for the 
user to upgrade as required. 

o New Feature. Fitted with 150W power supply so system can 
be upgraded to a hard disk without changing power supply. 

• New Feature. Flip-Top case. 

o DMA controller. Three of the DMA channels are available to 
the user. 

o New Feature. Even most basic versions come with Parallel 
and Serial Ports and Real Time Clock. 

• Half watt speaker. 

• Pre-socketed for optional coprocessors such as the 8087 
math processor. 

• Keyboard Interface compatible with IBM compatible 
keyboards through a 5-pin DIN connector. 

• Three ROM sockets are available to the user, one generally 
holding the Phoenix BIOS. 

• New Feature. Reset switch. 

• Timer/Counter used by the system for Real Time Clock, time 
base and for tone generation. 

• Complete with the Phoenix BIOS, identical to that used by 
many of the large US companies manufacturing IBM compati- 
ble computers. 

• Comes with two Slimline DS, DD 5 Vi” 360K Disk Drives. 

• Colour Video (RGB and composite) and Disk Controller cards 
included. 

• 230V models available. 

• 300 Day warranty. 

Tape Drive option backup suitable for all 
systems SCall 

IBM is registered trademark of IBM Canada Ltd. 


The best Mark II 

As described above using 41256 RAM chips. 
Two 360K DS, DD disk drives, RS232 and 
parallel port, Real Time Clock, 7 slots, 
Phoenix BIOS, Colour Video and Disk Con- 
troller Cards, Keyboard and much, much 
more 

With 256K With 51 2K 

$1695 $1795 


The BEST 

10 Meg Hard Drive 

As the BEST Mark II but with 10 Meg Hard 
drive (supplied with one Floppy Drive. For 
second drive add $200). 

With 256K with 51 2K 

$2695 $2769 


The BEST 

20 Meg Hard Drive 

As the BEST Mark II but with 20 Meg Hard 
drive (supplied with one Floppy Drive. For 
second drive add $200). 

With 256K With 51 2K 

$2995 $3069 


Also the Basic BEST $1595.00 

As the BEST Mark II described above but without Parallel Port or Real Time Clock 


The Best 256K PENT ARAM BEST SELLER BEST 51 2K RAM BOARD 



$299.00 with 256K RAM, Real Time Clock Parallel, 
serial and Game Port. 

New Multifunction Floppy controller for your 
IBM or compatible. 

Includes: Floppy Controller (up to 4 DS, DD drives) Parallel 
Port, Real Time Clock/Calendar (with battery backup) and 2 
Serial Ports (of which only one is installed, the second is an 
optional extra at $29.00) $199.00 

(Real Time Clock software is included — cables are extra) 

Parallel/Game Port (For IBM or Compatible) 
$79.00 (cables extra) 


SPECIAL: $229.00 with 51 2K. With 64K $149.00 

Colour Graphics video Board 
$179.00 (Complosite and RGB Output) 
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Quanta Board with Parallel and Game Port, 2 Serial Ports and 
Real Time Clock $159.00 (cables extra) 

EPROM Programmer $99.00 (with ZIF Socket Adapter $159.00) 


Quantity, Students and Teacher discount’s available. 


CHARGEX 


Exceltronix Computer Division Computers at unbeatable 
prices I (a 16) 921-8901, 319 college St., Toronto, Ontario 

~ 1 — — No returns or exchanges after 7 days. 15° 0 restocking charge. MST 1S2 

JOMM Prices may change without notification i -800-268-3798 — 

ESEMsSP^S^K E ImlrlVvA 217 Bank Street, Ottawa (61 3) 230-9000 Order line only 


2 


Circle No. 3 on Reader Service Card 







EXCEL TRONIX 


Long Distance Order line only: 

1-800-268-3798 


319 college street, Toronto, Ont, mst 1S2 (416) 921-8941 

217 Bank street, Ottawa, (613) 230-9000 Mail Order Enquiries (416) 252-5285 

We guarantee you the combination of best Prices & service In Canada! 



APPLE COMPATIBLE 
DISK DRIVES 


Now also available 

Famous 
Multi flex ■ 

Disk 
Drive 


for Apple lie 


$199.00 

Features: 


1 year full warranty 


New from star Mlcronlcs 
SC-10 Printer 


• Dual Mode - NLQ/draft standard (NLQ = near letter 
quality) • 120 CPS and 20% faster throughput 

• Bidirectional logic/seeking • 2K buffer (expandable 

to 6K with optional buffer interface) • 100% IBM PC or 
Star standard control codes-switch selected • Fric- 
tion and tractor standard • full 1 year warranty • 10” 
wide carriage • Standard parallel interface (serial op- 
tional) $399.00 


SC-15 same as SC-10 

Except with 15” carriage and standard 

16K buffer $599.00 

Radix — 5995.00 SR-15 5995.00 


Star Mlcronlcs Gemini 10X 
1 year warranty 


• Apple compatible • Attractively packaged • Profes- 
sionally built and tested • Canadian Made. We believe 
that Multiflex put out more drives in the last year than 
all other Canadian manufacturers combined. 


• 120 c.p.s., • 816 characters print buf- 
fer, option 4K or 8K • standard parallel 
optional RS232C • tractor & friction 
feed, super Special $299.00 




Monitors 
zenith 
Data 


(Time limited offer) 


POWER TYPE LETTER QUALITY $599.00 

• 18 CPS bidirectional logic seeking. 

• 96 Petal Wheel 


BEST SELLER ZVM 122 A . 12 diagonal 
screen • non-glare amber display • composite input • 25 
lines x 40/80 characters $135.00 

BEST SELLER ZVM 123 A • 12 diagonal 
screen • non-glare green display • composite input • 25 
lines x 40/80 characters $125.00 

ZVM 133 • 13” diagonal screen • RGB input • 25 
lines x 80 characters • 640 x 240 pixels green screen 
only switch • 16 colours including PC brown 

$749.00 

peripherals for your Apple 

Z80 $ 4S.00 

80 x 24 Video Card with 

Softswitch $ 67.00 

16K RAM Card $ 43.00 

128K RAM Card with 128K ...$ 99.00 

Parallel Card with Cable 

$ 59.00 

Serial Card $ 69.00 

Apple Programmer $ 65.00 


IBM COMPATIBLE KEYBOARDS 

Cherry 

$135.00 

Maxiswitch 

$133.00 

Super special 


Keytronlcs Programmable 


Keyboard (no case) $69.00 



IBM compatible itfsk Drive 
SA455 ^^^&rk(with warranty) 

$169 


Multiflex 300 

Baud Modem 

For your Apple (Super com- 
patibility) $159.00 


best IBM compatible 
Modem 


CASES FOR YOUR 

IBM compatibles 

• Hinged top cases allowing easy access 

by opening top half of the case. Can be sup- 
plied with plain back or for 5 or 8 slots. Please 
specify when ordering $74.95 

• Above case with power supply and fan 

For Apple compatible 75 Watt .... $169.00 


Hard Disk Drives 

Seagate (industry favoured) 

10 MEG. slimline $889.00 

10 MEG Seagate, slimline drive and hard disk con- 
troller. This controller can handle up to two 10 MEG 
hard drives. LOWEST PRICE OF $1099.00 


Quantity Discounts Available 

Seagate20 MEG. slimline $999.00 

Seg 20 MEG. with controller $1295.00 

Controller alone (for 10 or 20 MEG) $349.00 

Cables (for 10 or 20 MEG) $38.00 


MEMORY Untouchable Prices! 

Guaranteed Prime Stock 


Dynamic RAMs 

4116 1x1 6k (150ns) $ 0.75 

4164 1x64k (150ns) $ 1.29 

4164’s (15Qns). Set of 9 $10.80 

41 2561x256k (150ns) $ 7.89 

41256 (150ns). Set of 9 $69.00 


Static RAM 

21 14L 4x1 k 200ns 

6514 4x1 k CMOS 450ns 

6116 8x2k 150ns 

2016 8x2k 150ns 

6264 8x8k 150ns 

EPROMS 


2716 450ns 8x2k $ 5.50 

2716300ns 8x2k $ 6.50 

2732 450ns 8x4k $ 3.75 

2732 250ns 8x4k - SPECIAL $ 3.75 

2764 300ns 8x8k $ 4.75 

27128 350ns 8x16k $ 6.95 


EPROM Program $99.00 

(with ZIF Socket Adapter $159.00) 


$ 2.25 

. . • .$ 4.95 

• • $ 399 

$14.95 


Special Parts for your 
IBM & Apple Compatibles 

Intel Ports 




8087-2 (Highspeed) 

8087 

8088 

8237A-5 . . 

8250 

8253A-5 . . 

8255A-5 % .w 

8259 A V? 

8284A .... 

8288 

NEC765/8272 Equiv 

74LS322 

62 Pin Card Edge Connectors . . . 

5 Pin Din Connector 

100ns Delay Line 

6502 CPU 

Z80ACPU 

68A45 CRT cont 

TMS99532 FSK Modem 

Set of 8088, 8255A-5, 8237A-5, 
8253A-5, 8259A 


$219.00 
. $189.00 
$ 7.90 
8.90 

9.89 

5.89 

4.89 

4.95 

5.95 
9.75 

8.95 

5.95 
2.19 
0.99 

5.89 
5.45 
4.50 
9.75 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


$17.95 


8288, 8284, 

$48.00 


High Quality amp ic sockets 

8, 14, 16, 18, 20, 24, 28 and 40 

1.5 cents per pin 

Quantity discounts available 

Bypass capacitors 


0.1 uF, 50 V 
100 pieces . 

Pans 

New 3in fan 
New 4in fan 


.13* 

$9.00 


$12.95 

$13.95 


• Plugs into motherboard 

• Excellent Hayes compatibility 

• Auto Dial, Auto Answer, Directconnect 


300 Baud ff7S 


300/1200 Baud 


For IBM compatible 150 Watt $219.00 

Hinged Case with 90W (max.) 

PowerSupply with fan $178.00 

As above with 175W (max.) 

Power Supply and fan $228.00 


we have the best prices on 
74LSXX ttl series e.g: 

74LS-00, 02, 04, 08, 10, 32 at 29C each 
74LS-138, 139, 158, 175 at G9t each 
74LS-244, 245, 273 at $1.19 each 
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StorageMaster Flexible Media 
Disks Tta Can Depend On 


A lot of companies make 
diskettes. But Control Data 
also makes disk drives. In fact, 
we’re the leading indepen- 
dent supplier of disk drives to 
computer manufacturers. 

Now we’ve put our ex- 
pertise into a truly superior 
line: StorageMaster diskettes 
from Control Data. 

You can choose from a 
complete line of premium 8" 


and 5.25" diskettes in single 
or double densities, single or 
doublesided. And each dis- 
kette is 100% certified and 
backed by a 5 year warranty. 
So you can depend on them 
to perform for years to come. 
Look for StorageMaster dis- 
kettes at your local computer 
store or ask for them from 
your computer supplies 
distributor. 


Or contact us for infor- 
mation on where you can find 

StorageMaster. 



CONTROL 

DATA 


Ask us about the new StorageMaster Fixed Disk Drives and StorageMaster Tape Drives. 


Vancouver Calgary Edmonton Regina Winnipeg Toronto Ottawa Montreal Halifax 

(604)255-8401 (403)291-0520 (403)423-5030 (306)525-3358 (204)774-3493 (416)291-7151 (613)238-2325 (514)845-4201 (902)429-7371 
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This month's cover was the work of Steve Rimmer 
and Bill Markwick. Thanks to Meg for modeling 
and Alonzo 0311 vi on, tireless Woolco department 
assistant submanager who found us a green gar- 
bage can that wasn't covered in stickers. 
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ALL THE BEST PRICES 


PRINTERS 


ZENITH, COMPAQ, 


CORONA CALL 

IBM 256K2DD $2,695.00 

IBM XT Chassis $2,995.00 

IBM AT 1.2DD $5,395.00 

IBM AT Enhanced $6,600.00 

ITT256K2DD $2,199.00 

Sanyo 880 256K 1DD $2,199.00 

EXPANSION CHIPS 

64K (set) $16.95 

256 K Chip $ 7.95 

AST RESEARCH 

Six Pak Plus from $399.00 

Combo Plus II from $449.00 

Mega Plus from $475.00 

I/O Plus frrom $225.00 

Reach 1200 Baud Modem $649.00 

HERCULES 

Graphics Card $479.00 

Color Card $249.00 

QUADRAM 

Quadlink64K $615.00 

Quadboard II as low as $405.00 

Quad 512 Plus as low as $405.00 

Quadcolor I $319.00 

Chronograph $135.00 

Parallel Interface Board $105.00 


ASHTONTATE 

Framework $540.00 

cIBASE III $529.00 

Friday $310.00 

CONTINENTAL SOFTWARE 

1st Class Mail/Form Letter $105.00 

Home Accountant Plus $125.00 

PSF 

PSF File $129.00 

PSF: Write $129.00 

PSF: Report $129.00 

LOTUS 

Symphony $590.00 

Lotus 123 $389.00 

MICRORIM 

R:Base400 $419.00 

R:Base 5000 $599.00 

MICROPRO 

Wordstar 2000 $410.00 

MICROSOFT 

Multiplan $199.00 

MICROSTUFF 

Crosstalk XVI $155.00 

MULTIMATE INT. 

Multimate $399.00 

SPI 

Open Access $549.00 

VISICORP 

Visicalc IV $299.00 

VisiWord + $359.00 

Optical Mouse $279.00 


AXIOM 

AT-1 00 Atari Inter Printer $269.00 

AT-550 Atari Bidirectional $419.00 

AT-700 Atari Color Printer $759.00 

GP-100 Parallel Interface $295.00 

GP-550 Parallel Printer $379.00 

C. ITOH 

Prowriter 851 OP $499.00 

Prowriter 1 550P $769.00 

AlOSon of Starwriter 18cps $845.00 

Hot Dot Matrix CALL 

F10-40 Starwriter $1,490.00 

FI 0-55 Pinwriter $1 ,799.00 

COMREX 

ComWriter II Letter Qual $699.00 

DAISYWRITER 

2000 $1,285.00 

DIABLO 

620 Letter Quality $1,252.00 

630 Letter Quality $2,582.00 

EPSON 

Homewriters $349.00 

LX 80 $389.00 

RX80 $349.00 

PX 85 $569.00 

FX 185 $799.00 

LQ 1500 $1,539.00 

JX 80 (Colour) $849.00 

IDS 

Prism 80 forconfig CALL 

Prism 32 forconfig CALL 

JUKI 

6100 $639.00 

6300 $1,199.00 


OKI DATA 

OKIMATE 10 $339. 00 

OKIMATE 20 $349.00 

182,183,84,92,2350,2410 CALL 

OLYMPIA 

Compact 2 $625.00 

Compact R0 $549.00 

ESW3000 $1,999.00 

Needlepoint $485.00 

PANASONIC 

KXP1090 $319.00 

KXP1091 $399.00 

KXP1092 $619.00 

KXP 1093 $799.00 

SMITH CORONA 

L-1000 $498.00 

Tractor feed $179.00 

SILVER REED 

500 Letter Quality $449.00 

550 Letter Quality $725.00 

.770 Letter Qualtiy $1,315.00 

STAR 

SG10C- Commodore $429.00 

SGIO(new) $379.00 

SG15(new) $659.00 

Radix 10(new) $849.00 

Radix 15(new) $1,049.00 

Power (letter quality) $539.00 

TOSHIBA 

1340 $949.00 

1351 $1,995.00 

351 (new) 300 CPS $1,995.00 


PARADISE 

Multi-Display Card $325.00 

Modular Graphics Card $465.00 

5 PAK $239.00 

EVEREX 

Graphics Edge $495.00 

The Edge (mono/colour) $510.00 

DISK DRIVES (IBM) 

Tandon (full & Vz height) $199.00 

Panasonic $199.00 

Control Data $189.00 

Call for new low pricing 

850 Interface $120.00 

1010 Recorder $ 65.00 

1020Color Printer $ 95.00 

1025 Dot Matrix Printer $299.00 

1027 Letter Quality Printer $399.00 

1030 Direct Connect 

Modem $ 99.00 

1050 Disk Drive $275.00 

CX 30 Paddles $ 18.00 

CX 40 Joystick $ 12.00 


commodore 

Call for CBM 4 plus 


Commodore 64 $229.00 

C1541 Disk Drive $275.00 

Cl 530 DataSet $ 69.00 

C1520 Color Printer/Plotters $199.00 

MPS801 Dot Matrix Printer $229.00 

Cl 702 Color Monitor $299.00 

01660 300 Baud Modem $ 99.99 

MCS801 Color Printer $749.00 

DPS1 101 Daisy Printer $399.00 

Magic Voice Speech Module $ 85.00 

C128(new) $499.00 

Cl 571 (new) $439.00 

C1902 (new) $499.00 


VIDTEX Telecommunications 

S 32.99 


ATARI ^ 


600 XL $119.00 

800 XL $129.00 

130XE(new) $249.00 

520 ST, DD, Monitor $1,199.00 

7097 Atari Logo $ 95.00 

4018 Pilot (Home) $ 85.00 

8036 Atari Writer $ 59.00 

5049 Visicalc $ 49.00 

488 Communicator II $185.00 

SWP 

ATR8000-16KZ80 CP/M $590.00 

ATR8000-64K Z80 CP/M $795.00 

BIT 3 

Full View 80 $349.00 

ATARI DRIVES 

Indus GT $389.00 

PERSONAL PERIPHERAL 

Super Sketch Graphics Pad $ 61.99 

APPLE 

APPLE Ile/IIc/Mac CALL 


APPLE/FRANKLIN 
DISK DRIVES 


MICRO SCI 


A2 

RANA 


Elite 1 



Elite 2 



Elite 3 




BATTERIES INCLUDED 


ANCHOR 

Volksmodem 

Mark VII (A Ans/A Dial) 

MarkXII (1200 Baud) 

9 Volt Power Supply 

HAYES 

Smartmodem 300 

Smartmodem 1200 

Smartmodem 1200B 

Micromodem lie 

Micromodem 100 

Smart Com II 

Chronograph 


AMDEK 

300 Green 

300 Amber 

310 Amber IBM 

300 Color/Audio 

500 Color/Comp/RGB/VCR 

NAP 

12" Amber 


NEC 

1260 Green 

1205 Amber 

1215Composite 

1216 12" RGB TTL . . . . 


MODEMS NOVATION 


$ 99.00 J-Cat 

$149.00 Cat 

$399.00 Smart Cat 103 

$ 14.99 Smart Cat 103/212 

AutoCat 

212 AutoCat 

$245.00 Apple Cat II 

$649.00 1200 Hayes Compatible . . 

$619.00 1200b Hayes Compatible. 

$279.00 Smart Cat Plus 

$459.00 

$111.00 ZENITH 

$320.00 ZT-1 

ZT-10 

ZT-1 1 

MONITORS 

SANYO 


$199.00 

$219.00 

$229.00 

$399.00 

$599.00 


CRT 30 Green 

CRT 36 Green 

CRT 70-14” RGB 

CRT 6650 14" Color TTL .. 
CRT 9212 12” tilt Green . . . 
CRT 1251 12” Green/Amber 


$119.00 


$ 85.00 
$175.00 
$375.00 
$659.00 


TAXAN 

TAA12...12" Amber. 

TAG12...12” Green 

TAG121...IBM Greeen .... 

TAA1 22...IBM Amber 

TAC210... RGB/Colour .... 
TAC400...Med Res RGB . . . 

TAC415...Hi-Res RGB 

TAC420...Hi-Res RGB (IBM) 


PRINCETON GRAPHICS 


M AX-1 2E Amber $299.00 

HX-12 RGB $799.00 

SR-12 RGB $999.00 


ZENITH 


USI 


Pi 1...9" Green . . 
Pi 2. ..12" Green . 
Pi 3. ..12" Amber 
Pi 4. ..9" Amber . 


$149.00 

$199.00 

$269.00 

$599.00 

$335.00 

$829.00 

$379.00 

$516.00 

$516.00 

$549.00 


$579.00 

$595.00 

$615.00 


$169.00 

$199.00 

$819.00 

$749.00 

$349.00 

$349.00 


$199.00 

$199.00 

$229.00 

$239.00 

$429.00 

$499.00 

$669.00 

$699.00 


$149.00 

$160.00 

$150.00 

$160.00 


MSD DISK DRIVES 


MSD1 ....Single Disc Drive $365.00 

MSD2.... Double Disc Drive $735.00 



Paperclip w/Spell Pack 
The Consultant DBMS . 

Bus Card II 

80 Col Display 


$ 99.99 
$ 99.99 
$175.00 
$164.99 


ZVM 122 Amber $149.00 

ZVM 123 Green $149.00 

ZVM 124-IBM Amber $239.00 QUADRAM 

ZVM 135 RGB/Color $789.00 Quadchrome 8400 Color . . 


3 ©mm 



$825.00 


TELEX 06-218960 
ONTARIO/QUEBEC 

1 - 800 - 268-3974 


(All equipment under full warranty in Canada.) 

Price subject to change without notice. 

(All orders Shipped within 46 hrs, upon payment.) 

Dealer Inquiries Invited 


TELEX 06-218960 
OTHER 

1-800 


PROVINCES 

- 268-4559 


TORONTO 

828-0866 



Computer 
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A Look at the 
Commodore Amiga 


For a few brief moments they 
let a select few humans sit in 
the presence of the latest Com- 
modore computer... and it turn- 
ed out to be awesome. Here are 
the details of this amazing new 
machine. 


by Frank Lenk 


O ne thing has to be pointed out at the 
very start. Commodore's new 
Amiga has a major design flaw 
which will seriously impair its usefulness to 
the average computer owner. 

The flaw is that the control key has been 
positioned outboard... to the left of... the 
caps lock. 

Aside from this glaring defect, 
however, the Amiga is as nearly perfect as 
human ingenuity and modern technology 
will allow. It's hard to believe. At last 
somebody has designed a microcomputer 
the way everybody knows it should be 
done. Every feature, every detail is just 
about the way you know it should have 
been long ago... but never was. The Amiga 
just might turn out to be that ultimate micro 


we keep hearing about, the one that will 
sweep everything else right off the desktop. 

Truly, the Amiga has to be seen to be 
believed. Late in July, Commodore allowed 
a select few Canadians to experience the 
new machine. The chosen ones were 
ushered in small groups through a 
breathless introductory lecture... just long 
enough to turn skeptical squints into slack 
jawed looks of amazement. 

Yes, the Amiga really is a remarkable 
system. As we all know, however, that 
doesn't exactly guarantee survival in the 
harsh and often unreasonable real world. 
What follows is only a first impression of 
what the machine can do. Whether it has the 
guts to realize its initial promise, only time 
will tell. 
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Amiga 


lust a Box of Rain 

Physically, the Amiga is shockingly 
average. What one sees is the usual ivory 
coloured plastic... perhaps even a bit flim- 
sier than usual. Then one notices the mouse 
straggling off to one side, and correctly in- 
fers... from the size of the slot on the front 
panel. .. that the machine prefers three and a 
half inch microfloppies. 

It does indeed look... erroneously... like 
some sort of Macintosh clone. 

Calling the Amiga a MacClone is ab- 
surd. This is an entirely original machine, 
brewed up from scratch and merely show- 
ing some superficial similarities to the Mac. 
The Amiga... in a great many ways... is the 
machine the Mac should have been. The 
Amiga belongs to an entirely different 
generation. To comprehend why this is so, 
you have to look under the skin. 

The CPU itself is the trusty 68000... 
running at just under eight megaherz. 
However, this conventional processor is 
free to do a whole lot more processing, 
since virtually everything but raw number 
crunching and overall supervision is 
delegated to three custom VLSI chips 
designed by the same wizard who cooked 
up the custom chips for the Atari eight hun- 
dred series computers. 

One chip handles static graphics and 
up to sixteen virtual sprites. Another deals 
with animation, through twenty-five DMA 
channels. The third does all the other I/O, 
including four channels of sound configured 
as two stereo channels. 

The basic Amiga contains a quarter of a 
megabyte of RAM, making one suspect that 
some of its important design decisions were 
made back when RAM was not cheap. 
However, a cover plate on the front of the 
system box hides a little recess where you 
can swiftly stuff another quarter megabyte. 

A second, smaller coverplate on the 
side of the machine reveals one of the 
Amiga's most winning features, a complete- 
ly accessible system bus. There are no slots 
inside the box, but having access to the bus 
means there should be lots of peripherals 
available. For instance, coming almost im- 
mediately... from Tecmar... will be a twenty 
megabyte hard disk and a one megabyte 
RAM board. The Amiga can handle up to 
eight megs of RAM... and unlike the IBM 
PCs, might actually be able to use that much 
memory intelligently. 

On the back of the box one finds the 
standard connectors sprouting in bountiful 
profusion. Starting on the left, there's the 
keyboard jack and a parallel port, program- 
mable but defaulting to a Centronics mode. 
Next, there's a connector for extra floppy 
drives and an RS-232 serial port, program- 
mable for speeds up to 31,250 baud and 
capable of driving a serial printer, a modem 
or a MIDI interface. Commodore will be 
supplying its own Hayes compatible twelve 
hundred baud modem, by the way. 


Next over there are left and right RCA 
speaker jacks. Then there are the video out- 
puts for RGB colour and a modulated com- 
posite signal for a television set or a video 
recorder. There's also a standard composite 
signal for regular monochrome and colour 
displays. The RGB port can hook up to an 
optional Genlock , which is used to syn- 
cronize an external video input with com- 
puter generated graphics. There'll also be a 
frame grabber, for capturing and digitizing 
NTSC video images. 

There are two identical mouse ports on 
the right hand side of the Amiga. Hooking 
up your faithful rodent will still leave one 
port free for digitizers, joysticks and other 
analog inputs. The Amiga uses a two button 
mouse. 

The disk drive handles a roomy 880 
kilobytes. You can add numerous external 
drives, including standard five and a 
quarters... of which I'll say more later. 


in either mode can be doubled to four hun- 
dred lines by going into an interlaced mode. 
Theoretically this cuts the scan rate in half 
and brings on the possibility of image 
flicker.. . but there was certainly no flicker to 
be seen during Commodore's demo ses- 
sion. 

Both modes use the same palette of four 
thousand and ninety-six colours. In the low 
resolution mode you can display thirty -two 
of these, while high resolution gets sixteen. 
However, you can also go to a "hold and 
modify" mode, based on the fact that these 
colour limitations really apply only to in- 
dividual scan lines. You have only a limited 
number of colours per line, but a different 
set of colours can be enabled for each line 
on the screen. 

The Amiga offers considerable display 
flexibility, apparently including the ability to 
locate the screen RAM wherever you like. 
The screen colours are vectored through a 
separate table, so any onscreen colour can 
be changed simply by altering a single, 
memory location. 



The Whole Picture 

Of course, anybody looking at the Amiga 
for the first time is going to come away with 
one major, dominant impression. It's really 
good for graphics. It does graphics like 
you've never seen before, except perhaps 
on a hundred thousand dollar dedicated 
system. The Amiga's two main modes are 
low resolution, with three hundred and 
twenty by two hundred pixels and high 
resolution, with six hundred and twenty by 
two hundred pixels. The vertical resolution 


These specifications are good, but not 
exactly mind boggling. Similarly, the 
Amiga's still graphics are posh, but not that 
far ahead of things like the PC's new 
enhanced display adapter. It's only when 
you see all those pixels in motion that you 
get some feel for the potential of the Amiga. 

Commodore used several demos to 
show off Amiga animation. One machine 
parked in the comer spent all of its time 
displaying a solid shaded block rotating 
around a skewed axis, with the 'Amiga' logo 


8 


Computing Now! September 1985 


Amiga 


floating, rotating and changing colour in 
front of one face of the block. The other 
demo consisted of a large red and white 
checkered ball that bounced and rotated in 
front of a static grid. Every bounce of the 
ball was accompanied by a ridiculous 
hollow bashing sound that apparently was 
created by one of the Amiga's designers by 
digitizing the sound of his garage door be- 
ing hit with a baseball bat. It sounded 
strange, but appropriate. 

Another good one involved a 
moderately demented street scene used as a 
static backdrop. Silly animated characters 
strode across it in convincing motion. The 
interesting thing is that this was done without 
sprites. Instead, the DMA chip is used to 
shuffle predefined chunks of screen 
memory around. 

One of the most bizarre... but also the 
most useful... tricks the Amiga can do is to 
take an entire screenful of graphics and 
slide it away like a curtain, revealing the 
command screen underneath. This ap- 
parently involves yet another level of 
manipulation of the screen information, 
separate from the regular windowing. In the 
demo session the operator pulled several 
three dimensional business graphics up 
from disk, and then expanded all of them to 
nearly the full screen size. He then slid the 


whole conglomeration off the screen as easi- 
ly as a PC might scroll text, the difference 
being that the Amiga screen could be pulled 
back again. 

Aside from the Amiga's graphics, 
there's the delicate matter of text. As on the 
Mac, everything on the Amiga is bit map- 
ped. The standard text display is eighty col- 
umns by twenty-five lines, with an alternate 
sixty column mode available for television 
sets. However, the system also supports 
various font styles, such as underlining, 
italic, boldface and even proportional print. 
Imagine something like Mac Write, running 
much faster, and with real disk storage 
available. 

Kick it Over 

The hardware of the Amiga is guite spec- 
tacular. Its firmware operating system is 
egually so. Actually, it's not all that firm at 
the moment. The Amigas being shown so 
far have their operating system, the 
Kickstort package, supplied on disk. When 
the machine is powered up it displays a sug- 
gestive drawing of a hand shoving a disk in- 
to the drive. Kickstart loads into a special 
quarter megabyte block of RAM, which is 
then protected so heavily that it takes five 
minutes with the power off to clear it. 


Apparently Commodore is hedging its 
bets and assuming that there will be some 
modifications before the operating system 
eventually gets burned into ROMs. So far, 
Kickstart contains a hundred and twenty 
thousand lines of source code, mostly in a 
high level language. 

After Kickstarting, you are once more 
prompted to insert a disk... this time, the 
Workbench. This seems to contain both 
Amiga DOS, created by MetacompCo, of 
Bristol, England, and the window manage- 
ment system, known as Intuition. 
Workbench provides a user interface much 
like that on the Macintosh or the Atari ST. 
The Workbench is a bit more colourful, 
however. For instance, the mouse pointer 
arrow comes up in a highly visible shade of 
orange. The disk directory windows add a 
vertical orange "fuel gauge" bar down the 
left side, showing the remaining file space. 
Pull down menus support a two level struc- 
ture, whereby a menu selection could pro- 
duce a second pull down next to the first, 
containing secondary options. 

The overall screen backdrop defaults to 
deep blue, but everything is user con- 
figurable. 

Unlike either the Mac or the ST, the 
Amiga let's you switch the whole windowing 
circus off and drop down to an MS-DOS 
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style command line interface. From here 
you interact directly with Amiga DOS. This 
monster supplies essentials such as hierar- 
chical filing in directories and subdirec- 
tories, synchronous and asynchronous I/O 
and device independent I/O. Like 
MS-DOS.. . but very much unlike the Mac's 
Finder system... Amiga DOS is designed to 
simplify installation of driver programs such 
as RAM disks. 

Since Amiga DOS embodies true 
multitasking capability, Amiga windows 
represent something more than just cute im- 
agery. On the Mac, all windows on the 
screen must relate to various aspects of a 
single software process. On the Amiga you 
could have BASIC going in one window, a 
graphic display in another, a word pro- 
cessor in a third... all running at one time. 
Commodore claims to have run over fifty 
windows at once, though of course things 
can slow down a bit at that point. 

Still, Commodore did demonstrate a 
handful of separate BASIC programs, all 
running graphics in separate windows 
with absolutely no visible slowdown, and 
apparently without using more than about 
ten percent of the processor's capacity. 

The combination of the 68000 and the 
extra I/O chips certainly makes multitasking 
a much more realistic proposition on the 
Amiga than on the IBM PC or even the AT. 
Amiga DOS sees to it that multiple applica- 
tions can all behave as though they had the 
68000 all to themselves. 

Soft in the Head 

There appears to be a staggering selection 
software ready to roll concurrently with the 
machine's official introduction this fall. The 
list already looks more promising than that 
for the Atari ST, which has been available 
for some months now. 


The coming selection looks 
unbelievably complete. It includes the 
Amiga assembler and linker, Amiga BASIC 
and Amiga Lisp... all from MetacompCo... 
as well as Lattice C. Microsoft will have its 
own ABasiC. The Lisp Company will offer 
TLC LOGO. Turbo Pascal is promised for 
the first guarter of next year. 

Textcraft, a word processor from 
Arktronics Corporation, is due upon 
Amiga's debut. There'll be accounting stuff 
from Chang Labs, to be available this fall. 
The Software Group is bringing on 
Enable/Calc, Enable/ Write and more. 

There'll be a slew of music software 
from Cherry Lane Technologies, and 
Every ware Incorporated. There'll be 
several graphics packages, including 
Graphicraft, a low end affair, and 
Graphicraft Pro, the full fledged package, 
from Island Graphics. There'll also be 
several animation packages, from Island 
and others. 

Inevitably, there'll be games galore, 
everything from the ubiguitous Infocom 
adventures to a totally new flight simulator 
from SubLogic to Marble Madness from 
Electronic Arts. The latter company has 
gone particularly Amiga mad, and expects 
to have Amiga versions of several of its ex- 
isting games, including One on One, Ar- 
chon, Return to Atlantis, Seven Cities of 
Gold and Sky fox. Hayden should have its 
Sargon III ported over by early next year. 

This by no means exhausts the list of 
product announcements distributed by 
Commodore. 

Then there's the wildest announcement 
of all. The Amiga will also be... would you 
believe... PC-DOS compatible. No fooling. 
Commodore actually demonstrated a soft- 
ware emulator that lets you plug a genuine 
original PC disk into the optional five and a 
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Plans: 


System: 

Amiga 

Manufacturer: 

Commodore 

Processor: 

68000 

Memory: 

256K expandable 

Storage: 

3.5 inch, 880K miniflop- 

Operating 

system: 

pies, 360K 5 1/4 inch 
optionaL 

Amiga DOS, PC-DOS 

Display: 

optional 

4096 colours, 620 x 200 

Price: 

pixels 

About $2000 Canadian 


quarter inch floppy drive. Lotus came up as 
nice as you please. 

This is not quite something for nothing. 
Loaded down, the Amiga could run as 
much as seventy percent slower than a PC 
with comparable software. However, Com- 
modore has that one figured out as well. 
Since most of the execution overhead in- 
volves simply translating 8088 instructions, 
the bottleneck can be opened up by putting 
the lookup table into very fast static RAM. 
This should let the Amiga run PC-DOS at 
pretty much exactly PC speeds. The soft- 
ware emulator and the accelerator board 
will go for about a hundred and fifty dollars 
each... a small price to pay. The emulator 
does require a half megabyte of RAM, 
although almost four hundred kilobytes are 
left available for program space. 

The demonstration version of the 
emulator had no graphics capability, but 
Commodore promises that that's coming. 
The Amiga, they promise, will easily run the 
SubLogic Flight Simulator, the traditional 
test of PC compatibility. However, Com- 
modore also points out that actually running 
the simulator would be pointless, since far 
better Amiga specific software is already on 
the way. 


The Catch 

The Amiga seems far too good to be true. It 
costs less than two thousand dollars Cana- 
dian for a basic system. .. ascending to three 
thousand for a half megabyte of memory, 
two drives and a colour monitor. It sort of 
takes your breath away. 


The software, the operating system and 
the company behind the Amiga all seem to 
fare well under close scrutiny. One might 
well ask whether, as sophisticated as it is, 
whether the Amiga will survive against a 
well rooted PC market. This is important, of 
course, not just to Commodore but also for 
anyone who plans to buy one of the early 
Amiga systems. One can only look for conti- 
nuing support and development if one owns 
a successful computer. 

I'll buy one if you will. .. but I wish they'd 
fix that keyboard. CN! 
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Dear Customer 
9] Reasons You Should Buy 
an Epson® Product From an 

Authorized Epson Dealer. 


EPSON CANADA LTD. 

EPSON CANADA is a Canadian company offering Canadian solutions. We 
employ over 100 Canadians to provide you, our customer "TOTAL 
SOLUTION SUPPORT" through our AUTHORIZED EPSON DEALERS. 

EPSON WARRANTY 

A one year EPSON CANADA warranty is available only for products 
purchased in Canada from an AUTHORIZED EPSON DEALER. 

EPSON COAST TO COAST SUPPORT 

EPSON SERVICES LTD. is an affiliated company with 14 service locations 
across Canada. Your AUTHORIZED EPSON DEALER receives technical 
support fron Epson Services to help answer your technical questions. 

EPSON INVESTMENT PROTECTION PLAN 

Your AUTHORIZED EPSON DEALER is able to supply you with an EPSON 
extented warranty at a very reasonable investment. 

EPSON PROMOTIONS 

Special promotions offered on a limited time basis are only available from 
AUTHORIZED EPSON DEALERS. Free printer stand or free ribbon is 
available when you purchase an EPSON printer from an AUTHORIZED 
EPSON DEALER. Offer expires August 31, 1985. 

EPSON SOFTWARE 



management ana truck/car leasing. LJali your 
DEALER for a demonstration of these packages. 

Q EPSON COMPUTER SEMINARS 

Educational computer seminars on the following topics are being offered: 
Printer Graphics, CP/M, Wordstar, Valdocs. Call your AUTHORIZED EPSON 
DEALER or EPSON SERVICES for details. 

B EPSON PRODUCT UPDATES 

Your AUTHORIZED EPSON DEALER will keep you informed on the latest 
upgrades and enhancements available for your EPSON products. 

□ EPSON PUBLICATIONS 

EPSON TODAY business magazine and other informative EPSON books are 
available at your AUTHORIZED EPSON DEALER. 


For Your 

AUTHORIZED 
EPSON DEALER 
Call: 

Branches 

KELOWNA VANCOUVER 


“A Canadian Company 
with a Canadian Solution” 


( 604 ) 765-5515 

WINNIPEG 

( 204 ) 895-2692 

OTTAWA 

( 613 ) 224-1825 


( 604 ) 278-0718 

EDMONTON 

( 403 ) 428-0318 

QUEBEC CITY 

( 418 ) 872-2715 



Central Region 

Epson Canada Limited 
285 Yorkland Blvd. \ 
Willowdale, Ontario \ 
M2J 1S5 > 

(416) 495-1049 



Eastern Region\ 

Epson Canada Limited 
5750 Vanden Abeele^ 
Ville St. Laurent 
Quebec H4S 1R9 , 


HALIFAX 

( 902 ) 455-0817 




EPSON CANADA LIMITED 


Epson, Valdocs and CP/M are registered trademarks of the Epson Corporation, Rising Star and Digital Research Respectively. 
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COMPUTER PRESS 


by Marie Hubbs 

ComputerLand Canada has introduced a na- 
tionwide, toll-free hotline service to answer 
customers’ software questions. The bilingual 
service, operating between 8am and 8pm 
Eastern time, will have software specialists 
available to answer questions on a list of some 
thirty to thirty-five selected packages. 
Customers can use the hotline for the duration 
of each maintenance contract purchased, or for 
up to thirty days with each software purchase. 
Participating ComputerLand stores will 
automatically register their customers. 

ComputerLand Canada is located at 2000 
Clark Boulevard, Brampton, Ontario, L6T 
4M7; or call Deborah Rolls, Media Relations, 
telephone (416) 793-9000. 
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Tubes 

Two new monitors are available from Amdek. 
The 12 inch V232 IBM PC TTL compatible 
monochrome, available in green or amber 
phoshpor, retails for under $220 Canadian. 
The 9 inch V210 comes in green, amber or 
white phosphor and sells for under $190.00 
Canadian. 

For more information, contact Amdek 
Electronics Canada, 1515 Matheson 
Boulevard, Mississauga, Ontario, L4W 2P5, 
telephone (416) 625-1144. 
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A Canadian software and computer services 
company. The Inevitable Corporation , an- 
nounced that it is making its telecomputing ser- 
vice available across Canada. Available locally 
in Montreal for the past two years. The Access 
Timesharing System offers electronic mail, 
conferencing, bulletin boards, opinion polls 
and public databanks, as well as numerous 
entertainment features. President of The In- 
evitable Corporation, Timothy Campbell, feels 
the service is especially attractive because of its 
low cost, less than six dollars per connect hour 
across Canada, and because the “electronic of- 
fice” service allows businesses to conduct 
various office communications functions 
regardless of geographical separation. 

Additional information is available from 
Neil Baron, at (514) 342-8147, or by writing 
the company at 8400 Cote de Liesse, Suite 217, 
St. Laurent, Quebec, H4T 1G7. 
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The University of Waterloo has embarked on a 
twenty million dollar project to create a 
wireless network to connect laptop computers, 
with an expected implementation date of 1990. 
By this date, it is believed that the network will 
be able to spread throughout the province by 
way of cellular radio communication. One of 
several major companies to provide services for 
the project is Northern Telecom, and up to ten 
hardware manufacturers will be supplying the 
portable computers. The computers used will 
be between four and ten pounds, be battery 
driven, have video output and graphics, and 
will operate on IBM PC-DOS. 

As well as the design and testing of the 
necessary hard and software, and related 
technical problems such as traffic control, and 
the potential loss information, interrelated 
research will also study the portable’s feasibili- 
ty as a tool of creativity and production, as well 
as the impact of the computers themselves on 
the users, how work habits, communication 
style, and even lifestyles are affected. 




Crusty Payrolls 

Genamation recently announced the availabi- 
li ty of The Payroll Machine, a Canadian 
payroll system developed by Classic Software , 
Barrie, Ontario, and supported on a Toshiba 
T-300. Handling up to five thousand salaried 
or hourly employees, The Payroll Machine 
provides tax-reporting, year end T-4s, UIC 
separation slips, and labour distribution by 
department, as well as such accounting applica- 
tions as inventory, job costing, general ledger, 
and accounts receivable/payable. 

The total cost of The Payroll Machine and 
Toshiba T-300 is approximately six thousand 
dollars Canadian, and includes a monochrome 
monitor, 256KB of RAM, two 640KB floppy 
disk drives and one 10 MB hard disk drive. 

Genamation Incorporated is located at 351 
Steelcase Road West, Markham, Ontario, L4R 
3W1, telephone (416) 475-9434. 
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continued on page 67 


Next Month 


In 



All the Print That's Fit to be 
News 


In the next edition of Computing Now! we'll 
be checking out printers, those noble slaves 
of personal and business computer users 
alike. Among the things well be looking at will 
be a complete survey and buyer's guide of 
printers from all walks of life . . . except, of 
course, that printers don't walk. There will 
also be reviews of some of the hottest new 
printers. Your paper will never be the same. 

Typesetting for Printer Owners 

If you're about to sit down to generate a 
report ... or a club newsletter ... or a 
flyer ... or just about anything you want to 
look visually slick, you may well be warming 
up your dot matrix printer and your fancy 
font generator. In the next edition of Com- 
puting Now! we're going to look at the ra- 
tional of designing pages so they look attrac- 
tive ... as opposed to the "typesetter's acid 
trip" effect so many people manage . . . and 
we're going to look at commercial online 
typesetting as a cheap and infinitely more 
professional alternative to a printer. 

Simple Business Computer 
Security 

Security measures to keep people you don't 
like out of your system often succeed in keep- 
ing out people you do like too. Placing the 
keyboard in a tank full of live cobras is one 
solution to the problem, of course, but one 
can also solve it with this simple approach. 
We'll check it out next month. 

TimeBomb for the IBM PC 

People who use their computers a lot often 
lose track of reality. The phone will ring and 
suddenly you'll notice that it's winter. You've 
missed seven months worth of appointments 
and there are probably enough newspapers 
in front of your house to build a life size papier 
mache model of the planet of your choice. 
TimeBomb is a simple program that will beep 
at you whenever you want to be reminded of 
something . . . even if you're in the middle of 
an application. 

These articles are in an advanced state of 
preparation and unless Horatio the office cat 
eats them they will appear next month. 
However, cats are unpredictable creatures 
and, as such, we reserve the right to alter the 
final contents of the issue prior to its going to 
press. 

For Advertising and Subscription 
Information call (416) 423-3262 
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Welcome to my Nightmare 

The gulf between buying some 
computer music hardware and 
actually creating music you 
wouldn't be embarrassed to 
play for your cat is gaping and 
bottomless. Here's a look at one 
run for the nearest bridge. 



by Steve Rimmer 


P ersonal studios don't exactly 
happen... not unless you're really 
loaded and can cruise down town 
with a van to just buy' things. For most 
humans, they evolve. Unfortunately, they 
have to do a lot of evolving before they're 
much use. If the first stage of evolution is, 
say a mixing board, you're not going to be 


able to do anything much for about another 
six trips around the karmic wheel. 

Computer music can be a lot worse or a 
lot better... depending on what you are go- 
ing to play. Allowing that you already have 
a computer of the right sort you can get into 
some hardware for less than a grand. You 
can also get into some hardware for a lot 
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more than a grand, as the articles in this 
issue probably suggest. 

The latest MIDI toys expand the 
possibilities for playing your own stuff all by 
yourself enormously. You can be your own 
orchestra and have absolute control over 
what goes down. You can do a lot with older 
stuff, too, but I confess to having become 
very enamoured with the state of the art. 

There are a lot of heads who seem to 
have ten or twenty grand to go out and 
blow on MIDI toys. My theory is that they've 
all managed to get government grants in 
ways that you or I would never think of. I 
haven't got enough money to pay the in- 
come tax on what they seem to spend. As 
such, my studio. . . and what I can do in it. . . is 
a bit more within the reach of actual humans 
with actual stomachs that actually need 
feeding on a regular basis. 

This article will deal with some of the 
techniques which are available to one with a 
modest computer music studio. 

Jack Straw from Wichitaw 

Like I said, what you need is dependent on 
what you want to play. Aside from self in- 
dulgent twenty minute orgies of 
neo-classical pig Latin... which are enor- 
mously fun and can sound pretty im- 
pressive... I find myself doing occasional 
film score style music. Most of the actual 
songs that I record are done with more con- 
ventional instruments, like guitars and 
stuff... the computers are good for effects, 
but not really for the basis of the songs 
themselves. 

Yes, I know, this is retrograde thinking 
and all but, hey, my hands still experience 
convulsive plug ripping spasms when 
Duran Duran comes on the box. 

Neo-classical self indulgence doesn't 
really take any great degree of technique... 
nothing you could hang an article on.. . and, 
as such, I'm going to concern myself with a 
film score in this article. This isn't a real film 
score, because if you crammed all the ef- 
fects and things I want to talk about into one 
twenty minute documentary sound track it 
would sound really wretched... a bit like 
Duran Duran, actually. 

This piece, then, is a composite of 
several film scores. It should never actually 
be played. 

There are two fairly good ways to get 
into a film score. Actually, there are a lot of 
ways... these are just two that you come 
across a lot. The first one is a kind of Rick 
Wakeman style drone that builds up into 
something. The other is a Mike Oldfield pat- 
tern that degenerates later on. Documen- 
tary films tend to be pretty busy when they 
first get going, which makes the second ap- 
proach nominally better. 

The traditional visual beginning of one 
of these things is a lot of images that last for 
about thirty frames each. Pattern music 
seems to suit them. 


This, then, is the opening gambit, the 
pattern which will form the basis of the 
piece. 


Now, there are a lot of ways to get this 
going. .. but I'm lazy and would rather let the 
computer do it. I'll play it on the DX-7... a 
MIDI keyboard... into the IBM PC running 
Personal Composer. I was using the Roland 
MPU-40 1 support software before Personal 
Composer came along. It works well too, 
although it's nowhere near as powerful. 

Drums Along the Conga 

At this point I have to figure out whether I 
want percussion in there and, if I do, how 
I'm going to get it in. Rich people have MIDI 
drum machines.. . but I'm not rich, and have 
to get by with more primitive hardware. The 
synthetic percussion toys I have available 
can't synchronize to a MIDI track, so they 
have to go down first if they're going to go 
down at all. 

This is where the dichotomy between 
what MIDI can do and what I can afford to 
make MIDI do becomes agonizingly ap- 
parent. Guys with lots of MIDI noise makers 
will play all the tracks into the computer one 
at a time and play them all back through 
their hardware whilst meddling with the 
voices... essentially playing with the mix in 
real time. As it is, I'm going to have to play 
the stuff to tape well before the ultimate mix 
down. 

I can actually make the Apple into a 
MIDI drum machine by using the Roland 
Compu-Music. This isn't bad, but it has a 
very limited number of drum sounds. It 
works for pop... but not too well for film 
scores. A drum machine is next on the list. 

Tape, as opposed to computer 
memory, is fairly wild and it's extremely dif- 
ficult to syncronize multiple music tracks. It's 
not difficult to add tracks to an existing tape 
in real time... straight up overdubs, really... 
so a lot of this stuff will be done like old style 
acoustic recording. 

In playing with DX-Pro... rambled on 
about elsewhere in this book. . . I managed to 
create voices which turned the DX-7 into a 
fairly good percussive box. There's a lot to 
be said for doing this... you get much better 
voices and a much wider range of potential 
noises than you would with, say, a 
Drumulator. A TX-7... that's a DX-7 with 
no keyboard... might prove to be a more 
productive acquisition. 

I've also meant to try using the Yamaha 
CX5M in this way. We checked this out in 


the August 1984 edition of Computing 
Now!. As far as the MIDI bus is concerned, 
the CX5M is a DX-9 voice module, and 


quite capable of doing percussive noises. 

The other approach is to put a click 
track down on the tape to begin with. . . just a 
steady rhythm to synchronize everything 
with by ear, like a metronome... and then 
put in acoustic percussion. I lean toward this 
because acoustic percussion sounds a lot 
better than even really good electric stuff. 

One of the best things I've gotten into in 
neo-classical self indulgences... and, to a 
lesser extent these more serious things... is a 
fusion of computer noises and acoustic 
noises. This can be extremely pleasing... 
you can play off the compositional complex- 
ity and precision of the computer with the 
acoustic complexity and human- ness of real 
instruments. This is a reasonably good argu- 
ment for doing the percussion with real 
drums. 

Concerto in E Splat 

With the pattern happily chiming away... 
and the drums discussed into the ground... 
we can start getting into some additional 
tracks. This really starts becoming a Mike 
Oldfield trip after a while. It's really decent 
with Personal Composer, which lets the 
MIDI switch voices. 

One of the first stages in all of this is 
usually to spend a while with DX-Pro 
creating a performance group of voices that 
will do what I want it to do. There's an article 
about DX-Pro in this issue as well. The Per- 
sonal Composer package might play for, 
say, four bars and then change the voice 
that the DX-7 is playing for the next four 
bars. However, this necessitates having all 
the voices that one will want in a piece in the 
DX-7 at one time. 

Personal Composer is slick, but it can't 
pull out the ROM packs for you. 

DX-Pro lets one take voices from an 
assortment of libraries and arrange them in- 
to a group such that all the ones that are re- 
quired for a piece can be loaded into the 
DX-7 at once. This process is a bit laborious, 
but, having been done once it's usually the 
case that future pieces require only 
moderate variations on one's pet libraries. 

I regard the pattern piece as a ground 
and the additional tracks that get zapped 
over it as figures. Now, how one 
manipulates these two elements really deter- 
mines where the piece is going to go. A 
completely unchanging ground track is a lit- 
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tie boring. One which goes leaping off into 
another cosmic dimension every sixteen 
bars is extremely distracting, and fails to tie 
the whole affair together, which is really its 
purpose. 

One can create a ground track which 
evolves throughout the length of the piece. 
This is one of the things that the whole MIDI 
trip is especially nice for. One could simply 
duplicate the bit of score we looked at a 
minute ago many times and make minor 
changes to it as it's being repeatedly copied. 

Another approach... and another com- 
mon device in Mike Oldfield records... is to 
have the ground suddenly disappear and 
the figure replace it, to be in turn replaced 
with another figure track several bars later. 
The usual prelude to this is that the figure 
track starts getting a bit repetitive. This is a 
really nice effect if you can pull it off well. In 
a film score it should, ideally, occur at the 
same instant that the film does some sort of 
noticeable change. 

The real fun in doing a piece like this is 
in doing the figures. There are people who 
have their chops a lot more together than do 
I and can sit in front of Personal Composer 
and just write these things as sheet music 
without really having to hear them. I usually 
let the ground track play and experiment a 
lot, keeping the bits that work. In more com- 
plex sections of music, this amounts to fin- 


ding something I like, having several tries at 
it and then finally fixing the last few glitches 
on the screen of the PC. 

For a while... before the advent of Per- 
sonal Composer... I was using Music Works 
on the Macintosh for this. It allows one to do 
these sorts of manipulation in real time on a 
score and hear one's stuff sort of immediate- 
ly. However, Music Works doesn't create 
MIDI data. .. it plays back through the Mac's 
sound generators... nice but effectively 
useless... and prints scores. Still, it was a 
convenient way to play. The scores in this 
piece were done by Music Works as the 
printer cable for my PC is currently fried. 

This, then, is a typical figure track for 
the ground I'm using here. 


This thing is good for several bars. It 
sounds really good if you introduce varia- 
tions on it periodically. A fairly safe sort of 
dogma to lay on it is to have it generally 
ascending or descending over the space of 


sixteen bars, for example. A second varia- 
tion might be this. 



One can also do a lot with timbral varia- 
tions. Playing the same bit of figure over 
and over again while changing the voice the 
DX-7 is using can get a lot of mileage out of 
one fragment of music. That sounds very 
crude, I know. One of the recent toys I've 


started playing with is a Roland digital 
delay... also found elsewhere in this 
magazine. This thing can lay echo, flanging, 
automatic double tracking and so forth on 
some sound all under MIDI control, so one 
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Nightmare 


can have the PC switch it. on and off and 
change its modes in the same way as one 



would have it punch in new voices on the 
DX-7. 

This is a bit dangerous. You can start 
out with something that sounds like Bach 
and wind up with something that sounds like 
Larry Fast on a bender. 

Mixdown and Out 

As I've been getting better MIDI facilities 
together I've been able to use them for more 
and more of the recording process. In really 




Some of The Denizens of my 
Nightmare 

Beginning with the first picture, at the far 
right there are two wooden nineteen inch 
equipment boxes. These hold a lot of fairly 
funky home made stuff, some of which 
works if it isn't Tuesday. Starting at the top 
there's a dynamic noise reduction thing, 
the last project 1 ever designed for Elec- 
tronics Today. It's rarely used, as I don't 
have that much of a noise problem. 

Below this there's a patch bay. It's full 
now, which means that I'm going to have to 
wire another one soon. I dread this. Wiring 
patch bays is a lot like weaving a blanket 
out of live rattlesnakes. Next on down 
there's an eight channel stereo mixer and 
headphone amplifier for checking out the 
tracks while they're being overdubbed. 
Finally, there's a phasor that's pretty quiet 
if you don't turn it on. 

The mixing board on the table is a Teac 
model two. It's actually pretty good as 
slightly ancient mixing boards go. 

The tape recorder is a Fostex 4A... also 
a slight dinosaur. It works well and has a 


fine pitch control, something the Tascams 
of its day lacked. Anyone knowing the 
whereabouts of a cheap Dolby unit for this 
thing is invited to contact the editor. The 
Apple clone runs DX-Pro, for the most part, 
the most part. 

Turning now to the second picture... at 
the side of the room where there isn't all 
that much light... we find that the 
keyboards have been breeding during the 
dark hours. The one on the right is a 
Yamaha DX-7 in all its splendor. The bot- 
tom of the two on the left is a Classic organ 
sound system... a kind of combination 
Alpha Syntauri and Sound Chaser for the 
Apple. There's another Apple compatible 
computer to the left of them. You can't see 
it in the picture, but if you've seen one Ap- 
ple... 

The top keyboard is a Yamaha YK-10, 
which is hooked to the CX5M immediately 
on top of it 

The tape recorder is a really scuzzed 
out Revox on which almost everything has 
died at one time or another. It might be 
time to make a lamp out of it. 


primitive times... a few months ago... all of 
this might have gone live to tape. I'm 
presently at the stage where... if the piece 
happens to suit the hardware I can bring to 
bear on it. .. I can mix down a lot of the stuff 
in the computer. This is really glorious. I can 
play back MIDI tracks through the DX-7 or 
the DX-9 module in the CX5M and experi- 
ment with the voices. Hmmm.... I think that 
that cello track might sound good as a bas- 
soon. Let's try that... 

And so it goes. 

With advent of Personal Composer I've 
been able to get really slick, just sticking in 
long rests in the score where I want to 
punch in an acoustic bit in the final mix. 

With all the MIDI based things done I 
can dub this to tape. I have four tracks on 
the tape and, in most cases this will mean 
two for the MIDI, one for the acoustic per- 
cussion track if there is one and one more 
for any acoustic music tracks that are going 
to get stuck in there. 

The tape will get mixed down to a 
cassette most of the time... the half track 
machine's been broken since 1983 and, as 
no one seems to want half track masters any 
more I haven't gotten around to fixing it. 
This is understandable for film scores that 
are going to get dubbed onto sixteen 
millimeter film. The sound guality of a 
cassette is no glory, but it's a lot guieter than 
an optical sound track on film. 

In addition, of course, the four track is 
effectively a guarter track recorder... four 
tracks on guarter inch tape.. . so mixing it all 
down onto a half track is a bit pretentious. I 
don't really care about the track widths... 
the thing is fairly guiet. 

Film score type pieces are about the 
easiest thing to explain in the context of a 
personal studio... I don't actually spend all 
that much time involved with them. 
Neo-classical self indulgences are eminent- 
ly more fun. Chances are that your tunes 
won't be anything like either of these 
things... the real party of computer music is 
the time you spend growing into it. 

The cat will freak, of course, but then 
cats have such abyssmal taste. CN! 
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The Yamaha DX-7 and Friends 



The dean of computer music 
systems, and more fun than a 
live aardvark at a board 
meeting of Dow Corning, the 
DX-7 is the finest thing to hap- 
pen to music since the inven- 
tion of sound. 


by Steve Rimmer 


C omputer music must, by its very 
essence, have two elements at 
least. .. a computer and something to 
emit music. The computers have never real- 
ly been that much of a problem... there 
have generally seemed to be quite a few 
kicking around. The music part of the per- 
formance, however, has always been a bit 
slack. 

This isn't really that hard to understand. 
Until quite recently, electronics... even real- 
ly tight electronics... couldn't do anything 
like what you could get out of an authentic 
horn or a hand full of strings and a few slabs 
of wood. Old technology could out play 
fiberglass every time. 

This has changed a lot in the past few 
years. Synthesizers are a lot more than fun- 
ny looking pianos, and you can get some 
pretty wild sounds out of them. In fact, 
given the right synthesizer you can play a 
keyboard... or write a program... that will 
sound almost indistinguishable from any of a 
huge range of instruments. 

Not surprisingly, these .most 
sophisticated of electronic instruments have 
microprocessor technology within them. 

Perhaps the most sophisticated and 
widely accepted of all of the contemporary 
computer music boxes is the Yamaha 
DX-7... yes, I know, it had to be something 
like that or I'd have hardly mentioned it in 
the title of the article. In fact, the DX-7 is a 
bit of a Swiss army knife, being several 
things in one box. However, when it's plug- 
ged into any of several computers it 
becomes half of some of the most fiendish 
computer music power on the planet. 

It's the keyboard to have even if you 
can't play keyboards to save your life. 

The Long DX 

The DX-7 is actually one of several relative- 
ly similar Yamaha keyboards. It's hard to 
say why it seems to be more universally 


splendid than its relations. However, it slides 
right into a computer music system like it 
had eyes. 

The basis of the DX-7 is a bunch of 
hardware and firmware which Yamaha 
describes as algorythmic FM synthesis. 
This, in itself, is a bit of a party and is really 
what the music part of the DX-7 is all about. 

Actually synthesizing music elec- 
tronically... that is, creating noises that 
sound like they might have come from real 
instruments... is fraught with amazing dif- 
ficulty. A note from a trumpet or a chord on 
a piano can be the most complicated of 
things. There are enough parameters in 
there to keep the algebra freaks happy for 
months. 

Aside from the basic pitch of a note and 
the shape of its envelope, there is the note's 
timbre, or its harmonic content, to consider. 
This is generally handled under a simple 
Moog type synthesizer by taking one of 
several simple waveforms... a square wave, 


a sawtooth and so on... and filtering out the 
harmonics that one doesn't want in the 
finished sound. In practice this isn't really 
workable to get extremely natural sounds, 
however, because natural sounds rarely 
come with a reasonable and predictable 
harmonic structure. 

In addition, the pitch of a note, its har- 
monics and its envelope all vary over the 
duration of the sound.. . quite a lot. As such, 
just heaving in a few envelope generators is 
rarely enough. 

The synthesizer which forms the heart 
of the DX-7 is actually able to manipulate 
sound with enough finesse to handle authen- 
tic acoustic noises. However, this is only 
one of the tricky parts. It also contains a 
useable set of rules which allow humans to 
control it without having to write it pro- 
grams every time it's supposed to change 
voices. 

Given the internal controls that the 
DX-7 has to play with, there are six func- 
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tional parameters that one has to deal with. 
These are referred to by the manual as the 
things operators. An operator is an 
envelope generator with an input for a pitch 
oscillator and a modulation data source of 
some kind. This can get a bit complex 
because the input to an operator is very 
often another operator or even the output of 
the operator in guestion itself. 

This last bit is one of the things which 
serves to make the algorythms of the 
DX-7. . . the maps of the various ways the six 
operators can be conceptually plugged 
together... look a bit complex. You might 
want to check out some of the algorythms in 
this article to check out what's happening. 

When two sine waves are combined in 
an operator a harmonic spectrum results. 
By manipulating the way the operators are 
plugged together virtually any set of har- 
monics can be generated. 

While there are thousands of permuta- 
tions for the six operators, Yamaha has 
elected to make only thirty-two combina- 
tions available on the DX-7. In fact, while 
most of the potential combinations would 
produce sound, a lot of the omitted ones are 
redundant and some are essentially useless. 
It's fair to say that the thirty-two combina- 
tions are capable of making the DX-7 do 
everything it could ever be asked to sing 
with. 

It's incorrect to think of the operators as 
being modules, as one thinks of the 
oscillators and amplifiers of a conventional 
Moog type synthesizer. For one thing, the 
two systems of synthesis are the exact op- 
posite of one another, the DX-7 being ad- 
ditive and the Moog being subtractive. 
More than this, however, the two ap- 
proaches are conceptually different, and it'll 
do your head if you try to conceptualize the 
working of the DX-7 in the terms of an older 
style instrument. 

In all fairness, it takes at least a couple 
weeks of thought and toodling to really get 
fluent with the workings of the operators 
and their algorythms. On top of this, there 
are some Moog style parameters still in the 
machine, like a low freguency oscillator, 
pitch bend and so forth. However, being 
digital parameters these, too, behave in 
somewhat unexpected ways. 

Playing In The Band 

The DX-7 can store up thirty-two voices in 
its internal memory. The memory is battery 
backed up, so voices written to it stay there 
even if the juice gets switched off. In addi- 
tion, one can plug in any of several voice 
cartridges to add up to sixty-four ROM 
based voices to the repertoire. We'll get into 
just what the voices can do in minute. 

A voice is simply a list of parameters for 
the FM synthesizer. It defines how some of 
the analog-type values are set... the depth 
of the low freguency oscillator, for 
example... and which algorythm is to be us- 
ed. It also defines what and how much of it 


goes into the inputs of the operators in the 
algorythm. This data defines a specific 
sound which, if it's chosen properly, will 
sound like a real instrument with astounding 
clarity. 

In playing the DX-7, one can select 
from among the voices in the thing's 
memory... or in a ROM cartridge if one is 
being used... through a herd of membrane 
switches on the thing's control panel. 
However, as we'll get into, this is far from 
the only way to do it. There's an LCD 
display that will hold the name of the voice 
being used at the moment. 

The final aspect of the DX-7 is its 
keyboard. Unlike many simple organ type 
keyboards which have been infested with 
computer interfaces, the DX-7 keys are in- 
credible. To begin with, they actually feel 
like they're playable. They have just the 
right resistance when you depress them, 
feeling guite a lot like the action of a decent 
piano. More to the point, the keyboard can 
render a whole range of information about 
what its keys are up to. Besides simply 
noting which keys are down, it will describe 
the force they went down with, how fast 
they come up and how much pressure is 
placed on them at the bottom of their travel. 

Many of the DX-7's voices are design- 
ed to use this information. For example, the 
amount of low frequency modulation one 
hears in a note can be proportional to the 
amount of pressure one places on a key 
before one releases it. 

In addition to the keyboard there are a 
number of performance related things hap- 
pening in the DX-7, such as pitch and 
modulation wheels, several optional pedals 
and a breath tube... for when all of your 
other extremities are tied up. There are no 


eyelid actuators as yet, but perhaps they're 
coming. 

Now... the Computers 

At this point most heavy computer trolls will 
be peering at the photographs and wonder- 
ing what this sort of expensive electric piano 
has to do with computers. Well, along with 
quite a number of jacks and plugs and such 
out at the back of the DX-7 there is a set of 
MIDI jacks. Fitted with a suitable interface, a 
computer can talk to the DX-7 and lay con- 
trols on virtually all of its parameters. The 
DX-7 can talk back, sending the computer 
performance data from its extremely splen- 
did keyboard. 

Some of the things that one can do with 
the DX-7 as a MIDI device are described 
elsewhere in this edition of Computing 
Now!. Specifically, some of the really wild 
IBM based things are handled in the article 
about the Personal Composer and the 
Roland MPU-40 1 . However, the first soft- 
ware for the DX-7 was written for Apple 
and, in some areas, it's still some of the best 
stuff to plug into it. 

If you have both a PC and a fruit you 
can plug them both into the system, of 
course. The MIDI bus is extremely flexible 
in this respect. 

Pretty well all of the Apple stuff that I've 
tried for the DX-7 presupposes the use of a 
Passport MIDI interface card. This is a slab 
of fiberglass that lives in slot two of the fruit 
of your choice and allows it to behave like a 
MIDI device. 

As far as the DX-7's MIDI interface is 
concerned... and anything else's MIDI inter- 
face, for that matter... other devices con- 
nected to it don't really have identities per 
se. They have channel numbers, and, as 
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such, places for data to come from and go 
to. There's a more complete explanation of 
the MIDI interface in the December 1984 
edition of Computing Now!. 

An Apple with a Passport card... and 
the right software... can behave as a 
number of things to the DX-7. One could 
write all sorts of dedicated programs for the 
thing, playing music under program con- 
trol, of course. The Passport card is fairly 
easy to manipulate and the DX-7 talks in 
pretty standard MIDI terms. However, it's 
the third party canned software which really 
makes it a roll in the tall grass. 

The most basic function of an Apple in 
the works is as a sort of virtual tape 
recorder. There are several packages to 
make it do this, but the one which is most 
commonly found is the Passport MIDI/4... 
'cause they'll try to sell you one when you 
buy the card. In fairness, the Personal Com- 
poser on the PC is oceans more capable 
than the Apple software in this respect, but 
the MIDI/4 package will give you a good 
idea of what the DX-7 and a computer can 
do. 

With MIDI/4 running the Apple will ac- 
cept MIDI data from the DX-7 in real time. 
This means that you can tell it to start recor- 
ding and then play music on the DX-7's 
keyboard. Aside from simply coming out of 
your speakers as sound, the digital codes 
that describe what you've played will slip 
through the MIDI interface to be stored in 
the Apple. 

Having been stored the music data can 
be played back through the DX-7. This will 
recreate exactly what you played down to 
the slightest nuance of timing and velocity. 
More to the point, however, while you are 
playing it back you can record more stuff 
on another virtual track of the software. 
You can create four simultaneous, separate 
tracks in all, each one of which can be dub- 
bed over if you want to change it later on. 

Compositions thus created can be sav- 
ed as disk files for future replayings. You 
can also play them back in voices other than 
the one in which they were played. The 
MIDI/4 software also allows you to change 
the playback speed of a piece, so you can 
record complex stuff slow and then crank it 
up in the final mix. 

You can assign each of the tracks to in- 
dividual MIDI channels so, if you had more 
than one MIDI sound source. . such as a cou- 
ple of DX-7s... you could have each track 
play back in a different voice. We'll get 
back to this presently. 

Other Passport software allows you to 
create printed scores from MIDI music files 
recorded by MIDI/4. 

The only severe drag about using 
MIDI/4 is that it's severely copy protected. 
Beyond this, however, it insists on showing 
you a prolonged graphic introduction when 
it boots, which gets dull after a while. In all 
fairness, I don't use MIDI/4 any more... 
there are so many better things available for 


the PC and the DX-7 to handle these func- 
tions. 

Voices of the Gods 

The thing that keeps an Apple in my MIDI 
system is a program called DX-Pro. It's 
designed specifically for the DX-7, and is 
essentially a voice librarian and editor. 

To its credit, the DX-7 contains facilities 
for editing every parameter of its internal 
voices... but you wouldn't want to do it this 
way. You have to describe the things you 
want it to change in very abbreviated terms 
to fit on its tiny LCD display. However, the 
designers of the internal works, recognizing 
that this could be something of a drawback, 
have allowed for all the voice data to be 
read out and spewed back in through the 
MIDI port. 

DX-Pro allows you, first of all, to 
replace the DX-7's thirty-two internal 
voices with any of a number of performance 
groups that are stored on Apple disks. Once 
you've sent over a new group to replace the 
one that's currently in the DX-7 the new 
voices will stay in memory until they're 
changed... the DX-7's battery will keep 
them alive. 

It's usually the case, however, that the 
groups of voices which one finds in ROM 
packs or in performance libraries don't all 
suit whatever one wants to do. As such, you 
can create your own arrangements of 
voices, adding, subtracting and rearranging 
them as needs be. The new groups can be 
added to one's disk library, to be spewed in- 
to the DX-7 as they're to be used. Sending 
over a whole new choir of voices takes less 
than fifteen seconds, so you can hold dozens 
of specialized libraries on a disk and yell for 
'em when you want 'em. 

The most powerful feature of DX-Pro, 
however, is in its voice creation and editing 
facilities. It allows you to see things 
graphically, rather than trying to concep- 
tualize them from numbers. It will draw the 
algorythm a voice is using, showing you the 
sources and amplitudes of all the 
parameters for the operators. It will draw 
out things like envelopes and so on, so you 
can see what's happening over time. The 
whole processes extremely interactive, and 
makes creating and editing voices quite a lot 
of fun. 

One peculiarity of this process is that 
the software will take commands through 
keys pressed either on the Apple or on the 
DX-7... your choice. If you forget yourself 
and toodle away on the lower part of the 
DX-7 while you're editing a voice the 
highlight cursor dances all over the 
screen... a bit reminiscent of the display that 
the Alpha Syntauri produced. It's harmless, 
of course... you can't trash anything from 
the DX-7. 

Encore 

The DX-7 is a very playable instrument in 
its own right, and one sees a lot of them in 


bands without a computer in sight. 
However, it represents one of the first really 
affordable and really capable computer 
music systems. It will talk to anything with a 
MIDI interface and is unquestionably one of 
the best... at least, the most listenable... syn- 
thesizers that can be had for any price. It's 
capable of producing music which is, in 
many cases, indistinguishable from that sent 
forth by the acoustic instruments it imitates. 

Because of its sophisticated MIDI inter- 
face, the DX-7 allows whatever computer is 
associated with it to have as much control 
over it as would a human being sitting at its 
keyboard... something which computer 
music toys have traditionally lacked. This is 
a programmer's delight, of course, but it 
also has allowed for applications software 
for the system of an unparalleled degree of 
sophistication. 



System: Yamaha DX-7 

Function: MIDI keyboard and music 

system 

Voices: 32 internal, 64 in ROM 

packs, hundreds on disks. 

Software: All MIDI based software 

for a number of com- 
puters, plus several 
dedicated voicing pro- 
grams. 

Keys: 61, Cl to C16, velocity and 

pressure sensitive, sixteen 
note polyphony 

Signal output: -10 dBm, 600 ohms and an 
8 to 150 ohm headphone 
jack. 

Manufacturer: Yamaha 

Distributor: Computer Music Centre, 

XL Electronics 

Price: $2,795.00 

Circle No. 53 on Reader Service Card. 


The DX-7 is among the most engross- 
ing computer peripherals available and, 
while the suits will give you a hard time if 
you try to justify one as an adjunct to the ac- 
counts system, most actual humans will find 
themselves blown away in the first couple of 
hours by it. Once you get finished not 
believing that a synthesizer can do what it 
can do you'll be ready to start not believing 
what your computer is capable of when the 
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Some of the screen of DX-Pro and the DX-7. 

two of them get together. 

There are a few finite limitations to the 
DX-7. It is, for example, capable of com- 
plete polyphony but only in one voice at a 
time. Playing back multiple tracks from a 
MIDI recorder, like the Personal Composer 
or the MIDI/4, through a single DX-7 
means that all the tracks will sound in the 
same voice. You can use multiple DX-7s to 
get multiple voices, of course, but this runs 
into heavy bucks. Other systems, such as 
the Yamaha CX5M we looked at in the 
August edition of Computing Now!, allow 
for multiple voices in one box. However, 
the DX-7 is a much better trip to play and I 
like the sound of it a better than that of the 
CX5M. 

If you have both, of course, you can 
have the best of both worlds. Fortunately, 



lege Street Among other things, not sur- 
prisingly, there are a lot of DX-7s down 
there. While there isn't any place to get 
good subs in the general area, there's a de- 
cent burger stand down the street. CN! 


CX5Ms are fairly cheap. 

I'm told that there is a rack mounted, 
keyboardless version of the DX-7 available 
for applications wherein one wants multiple 
simultaneous voices, although I haven't 
played with it. 

If you are in the least bit interested in 
computer music your future incarnations 
and general life essence and karma will 
curse your very soul if you don't try out a 
DX-7. Your Visa limit may curse you if you 
do, to be sure, but, hey, it's a lot better to be 
at peace with eternity than it is to be paid up 
with Visa anyway. 

Ongoing thanks is due to Greg Stephen, 
who has continued to turn me onto new 
MIDI stuff. Greg now has a computer music 
store of his own, X.L. Electronics at 317 Cob 
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Polaroid Palette 

Review 


If you've ever tried to take 
screen shots from a computer 
monitor you'll already have a 
fundamental understanding of 
the inestimable worth of the 
Polaroid Palette... a box that 
takes you away from all that. 
For everyone else, still huddl- 
ing in dark rooms with wobbly 
tripods, we present this ex- 
posure. 

by Steve Rimmer 





Polaroid Palette 


T here are a number of fairly decent 
purposes one might have for taking 
pictures of a computer's screen. If 
you lack a printer, for example, a camera is 
better than nothing. Admittedly, it's not a lot 
better than nothing and, if your only reason 
for approaching the problem of hard copy 
photographically is that you can't afford a 
Gemini 10X this article won't help you. The 
toys involved cost considerably more than 
does a Gemini 10X. 

In many respects you can't dump a 
video screen to plain paper with the same 
colour and resolution as one gets on a tube 
no matter how much money you have to 
blow on peripherals. Even really slick toys, 
like six pen plotters and ink jet printers, are 
necessarily limited in the range of colours 
they avail one of. Furthermore, they leave 
you with paper.. . which isn't always the best 
thing you can have. 

A computer... with some appropriate 
graphics software... is one of the most flexi- 
ble tools imaginable for generating business 
charts and graphs. If you want to be able to 
illustrate meetings and presentations with 
slides, do title graphics or otherwise put the 
silver salts under computer control, acquir- 
ing the facility to spew your data directly 
onto film is invaluable. 

Having bought a graphics package the 
only weak link in the process is, of course, 
taking pictures of one's screen. We used to 
do a lot of this in the traditional way... with 
an old Levi jacket draped over a couple of 
long pipes to keep most of the light off the 
screen and a number of quasi-religious 
talismans scattered about to appease the 
gods. Computer magazines just seem to de- 
mand screen shots. 

A while ago we retired both the Levi 
jacket and the talismans in favour of 
something a lot better, if rather more 
elaborate. We got a Polaroid Palette and life 
became real again. Birds sang in the trees... 
they were singing anyway, but one could 
hear them now because the sound wasn't 
being muffled by all that denim. The sun 
shone, the grass grew and there was a 
bright future before us all that suddenly we 
knew we wouldn't have to spend it in the 
dark pretending to be mushrooms. 

The Palette is a really great toy and 
we've come to appreciate its talents. 

Raindows for Hire 

In its simplest form the Palette is a dark box 
with a hole in the front and a picture tube in- 
side. You clamp a camera over the hole, lay 
a picture on the tube and... like authentic 
thirteenth century alchemical sorcery... a 
picture shows up on the camera's film if 
you've remembered to load some in. In fact, 
the system is rather more sophisticated than 
this. 

There are a lot of things basically wrong 
with taking pictures of video screens. The 
front of a normal picture tube is not a flat 


piece of glass at all, but, rather, a section of 
a sphere. It pretty well has to be this way, as 
the beam of electrons that forms the image 
on the face of the tube comes from a single 
point, to wit, the centre of the sphere the 
surface would be a section of if it were all 
there. 

The Polaroid Palette gets around all this 
by virtue of its audience. Rather than play- 
ing for a packed house of humans, it shows 
its stuff to a camera. The camera is pretty 
close to its screen and, as such, the screen 
can be very small. The actual tube inside it 
is only a couple of inches across but about a 
foot long. It is a very good tube. .. the resolu- 
tion is tight... and it's black and white. The 
images the thing generates, however, are in 
full colour. This is, to be sure, quite the trick. 

The important thing about the Palette is 
in the time it takes to create a picture. Ex- 
posures generally go for about a minute. 
This allows the brightness on the tube to be 
very low. . . making things a lot crisper. . . and 
it allows some rather peculiar mechanical 
things to come down inside the box. 

At the front of the Palette... just inside 
the hole where the camera mounts. . . there is 
a wheel with three coloured filters on it, one 
each for red, blue and green. If you have 
ever ripped the back from a colour televi- 
sion you will recognize these colours as be- 
ing the basis of all the colours one sees dan- 
cing across the phosphore. The Palette, 
then, does three colour exposures for each 
image... once through each of the three 
filters... for the correct times to generate the 
colours it needs. 

The result of this seemingly primitive 
approach to colour photography is a pic- 
ture which has all the colours of the com- 
puter display it was created from but a 
degree of resolution in excess of that which 
one could hope to score from even a really 
good monochrome monitor. 



System: Polaroid Palette 

Computer: Apple, IBM, compatibles 

Includes: Serial cable, software, 

manual, Polaroid back, 
35mm Minolta back, 
film, Polachrome pro- 
cessor, assorted cables. 
Manufacturer: Polaroid Corporation 
Distributor: Preck Photographic of 

Canada Ltd., 20, Apex Rd., 
Toronto, 789-7826 
Price: $2,395.00 


The Main Menu 

The basic Palette is a fairly sophisticated 
trip... it comes with not only the box itself 
but some driving software, a serial interface 
and two cameras. .. one to do quick Polaroid 
test prints and another dedicated thirty-five 
millimeter body to render things as slides. 
There is also a Polachrome processor. .. we'll 
talk about that in a second or two. 

In addition to all this hardware there is 
also some software to plug into your com- 
puter. I tried the Palette for the Apple and 
the IBM... it was the same box, actually, 
with different programs. One always uses 
the Palette under its own driving software, 
rather than under the control of a graphics 
package. 

The Palette is controlled through an 
RS-232 port. As such, the software does as 
the control stuff, checking out the exposure 
and even firing the camera if you're using 
the thirty-five millimeter body. This is ex- 
tremely important, because one of the 
things that the Palette does very well is all in 
the exposure. 

In use the Palette is extremely simple. 
One starts with a binary file of the image 
one wants to Palettize... or turn into a Palet- 
tation. Technology does really rude things 
to English. This is pretty straight up on the 
Apple... image files are naturally stored in a 
form that the Palette software is happy with. 
The IBM is a bit trickier.. . you have to load a 
preboot program which allows one to cap- 
ture screen images one generates under 
other software for later use with the Palette. 
Most PC graphics software saves pictures as 
co-ordinate lists rather than bit maps. 
However, the little preboot seemed to be 
happy under everything I tried it with. 

Having scooped some images into files 
one boots up the Palette driving software. In 
both cases this runs under BASIC.. . which is 
cool, in that it would allow one to change 
the drivers really easily if one wanted to. 
However, this can be a bit nasty under the 
PC..., it uses the BASIC communications 
statements which are frequently somewhat 
funky under some implimentations of 
BASICA on some of the more moderately 
priced... or "cheap and sleazy''... compati- 
ble systems. If you're unsure as to whether 
you computer will exhibit this problem, try 
the COMM.BAS program that comes with 
BASICA. It uses the same statements and, 
as such, serves as a reasonable test. 

The software itself is menu driven and 
so simple it could be operated by a profes- 
sional carpet saleman without problems. It's 
quite the effort in human engineering... 
many carpet salesmen experience difficulty 
in walking and chewing gum concurrently. 
It's all menu driven and has on line help for 
those few occasions when things don't make 
complete sense immediately. 

There's also a really lucid manual with 
the thing. However, there aren't many 
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The Fourth Computing Now! 

Giveaway 


EPSON 

EPSON CANADA LIMITED 

Anyone who wouldn't get a serious high from a free Epson LX-80 printer is either already possessed of one or just simply possessed. Aside 
from being among the latest systems to come from Epson, this printer features both a draft mode, burning up the paper at a hundred 
characters a second, and a near letter guality mode at sixteen characters per second. It also handles high resolution graphics and over a 
hundred and sixty type faces. 

In order to win this magnificent printer and our choice of either an authentic Epson packing carton or a fully eguipped Lear jet . . . yes, 
we'll probably choose the packing carton ... all you have to do is to be the first person to have his or her entry drawn from our contest 
entry swimming pool with the right answer to this month's guestion. 

This month's guestion is based on a true story . . . okay, an almost true story. It is the story of Max and his computer. One day Max was 
playing "Galactic Nose Invaders" on his computer when it unexpectedly flew into the eleventh dimension and fell apart, the warrantee 
being invalid in higher order spacial and/or temporal phenomena. This is about what Max was when it happened. 


You have to help Max find his computer. The stuff 
he still hasn't gotten back includes: 


• A floppy disk with "Galactic Nose Invaders" on it 

• A monitor 

• A Hayes SmartModem 

• A PC keyboard 

• A peripheral card 

• An Epson printer 

• A cheap joystick from Taiwan 

• A mouse 


Actually, Max is pretty distraught about all this, and if you can find just four of these things we'll be happy to accept your entry. Just send 
us this page ... or a photocopy of it . . . with circles or arrows or some sort of marks to indicate where you think Max's computer parts 
are. 

Please send us one entry only. We are very concerned that the amount of mail we get for these contests will make the planet lopsided and 
cause it to lunge into the sun, something we'd all rather not have on our consciences. 

All entries must be in our pool no later than October 1, 1985ad. 

Teleport your entries to . . . 

Fourth Computing Now! Giveaway 

25 Overlea Boulevard, Suite 601 
Toronto, Ontario 
M4H 1B1 

Fine print: all entries become the property of Moorshead Publications. None can be returned. We reserve the right to announce the winner in our publica- 
tions even if it is that of a poodle. The prize must be accepted as awarded. The decision of the judges is final. All entries must be postmarked prior to Oc- 
tober 1. 1985ad. Void where prohibited by law or by large men with semi-automatic rifles. Employees of Moorshead Publications, their families, advertisers 
in our publications, their families and conservative cabinet ministers named Jane are not eligible to enter this contest. For further fine print interested par- 
ties are directed to A Treasury of Fine Print for Contests by J.L. Sootlikker, pp 103-204. 
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pages to it because there just aren't that 
many things you can do wrong. 

Colour Me F6 

One of the things that the ads for the Palette 
don't really make clear... but, to be sure, 
one of its slickest capabilities... is its capacity 
for not reproducing the colours your com- 
puter originally used. If you want to be bor- 
ing and unoriginal you can get it to generate 
slides that look just like a video display. 
However, you can also become quite weird. 

The software allows for seventy -two 
colours, any of which can be assigned to 
replace each of the Apple's normal colours. 
If you really don't like the normal ones you 
can make the changes permanent by saving 
them to a disk file... you can have 4s many 
sets of colours in files as you like. There is a 
menu which allows for assigning the 
Palette's colours automatically... you don't 
have to juggle exposure times or anything 
nearly this crude. 

The software also allows you to ar- 
bitrarily lighten or darken any image by as 
much as a full stop either way. In some 
cases this just makes nicer looking images. 
However, in most cases you can get dif- 
ferent sets of colours this way. The test prints 
are useful for seeing what you're going to 
get without decimating a year's stock of film 
packs. 

The software even takes into account 
the type of camera you're using and the 
speed of the film. It'll keep a running count 
of the number of pictures you've taken and 
tell you when you run out of film. Thus, hav- 
ing loaded in an image file and adjusted the 
exposure and the colours if you feel like it, 
all you have to do is to hit the space bar and 
wait. The image being exposed comes up in 
sections... upside down and backwards, 
which is a bit weird... on the screen. The 
software tells you when the exposure is 
done. 

The Polaroid film back is pretty straight 
up. It's one of the old style trips, with paper 
tabs to pull and oozing negatives. However, 
these things do pretty decent pictures and 
are ideal for checking out what one's shots 
are going to look like. The Polaroid back 
has a dark slide, so you can unclamp it any 
time you feel like you want to switch to the 
thirty-five millimeter back. 

The thirty -five millimeter camera is ac- 
tually a modified Minolta. There are no 
meaningful adjustments to worry about... 
the Palette even operates the shutter and 
there's a motor drive to spare your delicate 
fingers from over exertion. You can load it 
up with any sort of film you fancy... 
although the system comes with some rather 
unusual film to play with. 

The final party in the Palette is 
something called Polachrome. This is pretty 
new... it generates instant slides. One loads 
the camera with it, blows the roll, winds it 
back into the cassette and then processes 


the whole works with a weird little black box 
that comes with the system. It takes about 
two minutes to go from raw film to finished 
slides. 

Polachrome is a perverse bit of 
chemistry. The slides it renders are a bit 
grainy and look pretty strange when they're 
held up to the light. They don't project bad- 
ly, though. They'll suffice for many applica- 
tions of the Palette. If you don't like them 
you can load the camera with Ektachrome 
and wait for the truck at Fotomat. 

Have Film, Will Travel 

The Polaroid Palette does extremely nice 


work. It generates slides which are just 
about on a par with those done by profes- 
sional graphics houses using film and knives 
and other old tech tools. However, it does 
them in minutes instead of days and... once 
you've paid off the Palette itself... for a frac- 
tion of the cost. 

If you're into business graphics and sit- 
ting in dark rooms with a slide projector 
while the board checks out growth curves 
and bar charts you should give serious 
thought to the acquisition of a Palette. It's a 
nice little box. CN! 
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SmarTEAM™ 103/21 2A 

1200 Baud Modem 
Fully Hayes™ Compatible 



2 year warranty 
Free RS232 Cable 



SmarTEAM™ 1200B 

Internal Modem Card 1200 Baud 
For IBM™ PC XT, AT 
and Compatibles 



2 year warranty 
1 Card Provides Modem + RS232 

Hayes is registered Trademark of Hayes Micro Computer Products Inc. 
IBM is registered Trademark of IBM Canada Ltd. 


Exclusive Canadian Distributor: 

We are signing up 
Dealers Across Canada 

Call Us Now!!!! 

416 - 673-7800 
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1320 Shawson Dr. Unit 1 
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WaveForm lor the Macintosh 

Experimenting with the Mac's sound possibilities under 
BASIC can take a lot of typing... unless you use a 
program to do all the calculations. Here's a sonata in 
four part scanning tables. 


by Steve Rimmer 



O ne of the really surprising things 
about the Macintosh . . . once you 
get into programming it . . . is its 
musical predeliction. Far from simply hav- 
ing a control G beep that hums tunes, the 
Mac can do four voice music with program- 
mable waveforms. In fact, it does true digital 
synthesis., in real time... with the sort of 
fidelity that a few years ago one only found 
in dedicated computer music cards. 

The newest revision of Microsoft BASIC 
supports the sound generation capabilities 
of the Mac guite well, allowing for both the 
rendition of tones in four simultaneous 
voices and the definition of the waveshapes 
they'll toodle in. This is richly profound. 

Complex waves. .. the sounds produced 
by almost all musical instruments... are ac- 
tually comprised of sine waves and sundry 
harmonics. To look at this another way, you 
can make up any complex waveform by 
mixing together the right sorts of harmonic 
energy. 

The WaveForm program is an experi- 
ment in sound textures. It allows one to 


select the guantities of harmonic energy that 
will go into a sound and see what the 
resulting waveform will look like. As the 
waveshapes of the Mac must be defined 
mathematically it's fairly easy to display 
them as graphs... sort of a virtual 
oscilloscope. 

Having found an interesting wave 
shape the program will play some actual 
music with it to see what it sounds like. 

Synergy 

If one wanted to create a sine wave elec- 
tronically one could simply build an 
oscillator to emit one. This is a circuit which 
puts out a constantly changing voltage 
which repeats its cycle periodically. The 
time it takes to repeat itself determines the 
freguency of the sine wave, or, in musical 
terms, the pitch of the note. 

To do this under computer control... 
what gets called digital synthesis when you 
get involved in it... reguires rather more 
hardware. For a computer to generate a 
sine wave... without simply building an 


oscillator into it... we must write a program 
to handle a sampled waveform. 

If you could freeze a sine wave several 
hundred times over its cycle and measure its 
voltage you'd have several hundred 
samples of the complete wave. Actually, 
you could do this with any wave shape. Put 
these things one after another and you have 
what is called a wave table. Now, if we give 
the computer a way to convert numbers 
back into voltages... what they call a digital 
to analog converter... and send it the 
numbers one after another the computer 
would recreate the sine wave. 

Well, it'd be an approximation. 
However, with enough samples it would be 
a pretty good one. We'll use two hundred 
and fifty-six samples in this feature. 

More than simply recreating the sampl- 
ed wave, the computer could control the 
pitch of the sine wave it produced by 
changing the speed at which it fed data to 
the digital to analog converter. It could also 
change the volume by adding or subtract- 
ing a constant value from all the numbers in 
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BASF QUALIMETRIC’-FLEXYDISKS® 

BUILT FOR ETERNITY- WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks® offer 
you more... an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media. ..insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion. ..a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media-to-head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. 


WaveForm 


the table. 

Having gotten this far it should be ob- 
vious that if the table is just a string of 
numbers it can be generated program- 
matically as well as by sampling a real sine 
wave. By taking the trigonometric sine... the 
BASIC SIN(x) function... of two hundred 
and fifty- six values between zero and twice 
pi... the other end of the cycle as far as 
BASIC is concerned... we'd come up with 
two hundred and fifty -six table entries all 
ready for scanning and spewing out at the 
freguency of our choice. 

The Mac has all the digital to analog 
conversion hardware already stashed away 
in there somewhere. The system software 
takes care of the scanning... under BASIC 
using the SOUND command. One can have 
the music of the spheres... or Twisted Sister 
devouring a motorcycle... by providing the 
whole brutish mess with a table to scan. 

Under BASIC, tables are designated as 
integer arrays using the WAVE command. 
As such, all we have to do is to set 
everything up in memory and lay one line 
on the computer. The SOUND instruction 
allows tunes to be played in any 
predesignated voice... although we're not 
going to get into that here. Although we'll 
be using four voice music all the voices will 
be generated by the same array. 

Aside from being able to generate sim- 
ple sine waves we can have the computer 
mathematically spew out scanning tables for 
more complex sounds... the harmonics we 
spoke of earlier. This generates a sine wave 

FOR X = 0 TO 6.28 STEP 6.28 / 256 

ARRAY 1%(X) = SIN(Y) 

Y = Y + 1 

NEXT X 

while this generates its second harmonic 

FOR X = 0 TO 6.28 STEP 6.28 / 256 

ARRAY2%(X) = SIN(2 * Y) 

Y = Y + 1 

NEXT X 

Having run the previous two bits, this 
generates a complex waveform which is a 
combination of the fundamental and its har- 
monic. 

FOR X = 0 TO 255 

COMPLEX%(X) = ARRAY1%(X) + 
ARRAY2%(X) 

NEXT X 

We could further alter the resulting 
waveform by adding still more harmonics 
and changing their various amplitudes 
relative to the fundamental. 

Allowing for five harmonics... anything 
much above this hasn't a lot of affect on the 
sounds the Mac produces at musical pit- 
ches... and the ability to control their 
amplitudes we can generate tables for vir- 
tually any waveform the Mac is capable of 
producing. 


Ride Them Waves 

The waveform program shown here does 
two things. It allows one to compose 
waveforms on the screen, adding and sub- 
tracting harmonics to see what the resulting 
sound will look like. It also plays the 
resulting sounds as actual music. I've lifted 
the music playing program from the BASIC 
system master for the occasion. This has the 
side advantage that you probably won't 
have to type in the latter half of the pro- 
gram. 

WaveForm maintains five values for the 
levels of its harmonics... yes, I know, what it 
calls the first harmonic is actually the fun- 


damental. You can select the harmonic you 
want to adjust from the harmonic menu and 
alter its volume with the increase and 
decrease boxes. The volume control knob 
will give you a relative indication of where 
things are at. 

If you click the okay box the program 
will calculate a new sine wave at the relative 
pitch and amplitude you've chosen and 
display it on the tube. Hit combine and it will 
create a complex wave from all of the har- 
monic values it's holding. Mouse play to 
have it play its built in tune using the 
waveform you've created. Clicking the 
mouse while the program is playing will 


WaveForm -for the Macintosh 
Copyright <)) 1985 Steve Rimmer 

Plays Jesu, Joy o-f Man's Desiring in any -freaky 
organ stop you can devise with five harmonics 

If Bach weren't dead this would kill him. 

This program is not to be distributed in machine 
readable form without the author's written permission 


TooPi = 3.14159 * 2 : KnobX = 350 : KnobY = 125 
DEFINT C,F,U,I 

DIM arrayX< 5 , 255) , Ampl i tude< 10) , WaveForm7.< 255) , T imbre/.< 255) 

DIM F#( 88) , CFC19), CT#<19) 

Harmonic = 1 : Ampl i tude<Harmon i c ) = 64 

GOSUB DrawKnob : GOSUB SayHarmonic : GOSUB SetMenu 

GOSUB SetButton : GOSUB DrawFrame : GOSUB InitWave 

GOSUB PI otArray 

ON MENU GOSUB WhatHappened 

MENU ON 

Ki 1 ITime; 

WHILE DIALOG(O) <> 1 : WEND : B = DIAL06<1) 

ON B GOSUB DecreaseHarmon i c , I ncreaseHarmon i c , Accep tHarmon i c , Comb i neWaves , PlayTune 
GOTO KiUTime 

Accep tHarmon i c : 

GOSUB DrawFrame : GOSUB InitWave : GOSUB PI otArray : RETURN 
DecreaseHarmon i c : 

IF Amp 1 i tude (Harmon i c ) >=2 THEN Ampl i tude(Harmon i c) = Ampl i tude(Harmon i c) - 3 
GOSUB SayHarmonic : GOSUB DrawKnob : RETURN 
IncreaseHarmon i c : 

IF Ampl i tude(Harmon i c ) =<124 THEN Amp 1 i tude < Harmon i c ) = Ampl i tude(Harmon i c) + 3 
GOSUB SayHarmonic : GOSUB DrawKnob : RETURN 
Comb i neWaves : 

GOSUB AddArrays : RETURN 
PI ayWaves ; 

GOSUB PlayTune : RETURN 
WhatHappened : 

WhatMenu = MENU<0) : WhatLine = MENU<1) 

IF WhatMenu <> 9 THEN RETURN 

Harmonic = WhatLine : GOSUB SayHarmonic : GOSUB DrawKnob 
GOSUB DrawFrame : RETURN 

AddArrays: 

Bst = 0 : GOSUB SetButton 
FOR x = 0 TO 255 

array*/.<0 ,x) = 0 
FOR y = 1 TO 5 

arrayX(0,x) = array7(0,x) * array7(y,x) 

IF ABS< arrayXCO ,x) ) > 127 THEN array*/.( 0 , x ) = 127 * SGN< array%( 0 , x ) ) 

NEXT y 
NEXT x 

H = Harmonic : Harmonic = 0 

GOSUB DrawFrame : GOSUB PI otArray : Harmonic = H 
RETURN 

SayHarmon i c : 

CALL M0UET0<KnobX-100, KnobY - 60) 

CALL TEXTFACE(l) : PRINT "Harmonic " ; 
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Almost Free 

Software for the Macintosh 



We've had public domain software for the Apple, for CP/M based systems and gallons of it for the IBM PC. After some digging we turned up some equally 
super stuff for the Macintosh. Some of these programs will blow your socks and some toenails clear off. 

This collection consists of almost four hundred K of applications and documentation files. There is something in here for even the most jaded Macintosh 
user. Feed your mouse now . . . it'll need the energy. 

Asteroids This is an implementation of the classic arcade game which is considerably better than most of the ones you lost your life savings in quarters to. 
The graphics are too splendid to be adequately described with mere words. 


Girl Those of us who are quick enough explain this sort of thing as art. The rest call it lechery. However, it's a really well done MacPaint image in any case. 

Red Ryder Telecommunications on the Mac has never been this easy. Red Ryder includes the XMODEM and Kermit protocols and lots of other features. 

BINHEX A second banana of Red Ryder, this program converts applications files to binary files and back again to allow them to be transferred over phone 
lines. 

Life Life is one of the classic computer programs, and this implementation is exceedingly well done. It simulates micro organisms living and dying . . . and 
eating each other. Alternately, it might be a parking lot full of Toyotas. 


ViewPaint Ever want to check out a MacPaint file in a hurry without getting into MacPaint? This little utility lets you peer at the top bit of a picture with a 
minimum of overhead and waiting. 

MacClone The disk copy routine in the Mac's system disk is a bit barbaric. This is a vast improvement. It even does in some copy protection schemes. 
ResourceEditor The icons and other resource items of the Mac just cry out for meddling with. This little tool does it for you. 


ScreenMaker Moving text from Mac Write to MacPaint can be a bit disappointing . . . something gets lost in the clip board. This utility lets your words 
make the trip unscathed. 


Font Editor For those longing to make their own fonts . . . and for those who just want to adjust the ones they have . . . this application lets you fat bit to 
your heart's content. 

MenuEditor All those words in the Mac's applications can be changed. This is the way to do it. 

All of this rather incredible software plus the disk it resides on can be yours for a mere 





$ 29.95 

plus 7% sales tax for Ontario residents 

Almost Free Mac Software 
Moorshead Publications 
25 Overlea Boulevard, Suite 601 
Toronto, Ontario 
M4H 1B1 

or save yourself the embarrassment of crying into your mailbox and laugh into the phone 

1 - 416 - 423-3262 

Have your Visa, MasterCard or American Express card ready. 



\J* 



Fine print: All of this software was obtained from public bulletin boards and is believed to be in the public domain. Most of it is freeware . . . the authors would like some money 
from you. You should probably send them some, but this is between you and your wallet. 

We are not charging you for the software, but rather, for our time in collecting, sorting and assembling it, plus the cost of the disk and postage and handling. 

We've tested this software pretty thoroughly, and it all seems to work properly. Some of it is capable of hanging the system if it is used incorrectly. Some, like the Resource 
Editor, will require a degree of knowledge of the insides of the Mac to fully apply it There isn't much documentation in this area ... be prepared to have to experiment a bit. We are 
unable to assist you in applying this software to your specific needs. 

This software is supplied without a finder or other system files on the disk. You will have to copy it onto a disk with a system to use it. 
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WaveFomt 


CALL TEXTFACE(O) : PRINT Harmonic; SPACEV3) 

CALL MOUETO( KnobX , KnobY - 60) 

CALL TEXT FACE < 1 ) : PRINT "Amplitude " ; 

CALL TEXTFACE(O) ; PRINT Amp 1 i tude ( Harmon i c ) ; SPACE*(4) 

RETURN 

DrawKnob : 

aX ( 0 ) = KnobY-20 : b*/.<0) = KnobY - 30 

a*/.< 1 ) = KnobX-20 : b*/.< 1) = KnobX - 30 

aX( 2) = KnobY+20 : b*/.<2) = KnobY + 30 

a'/. < 3 ) = KnobX+20 : b7.<3> = KnobX + 30 

CALL PENSI ZE< 2 ,2) : CALL ERASEOUAL (UARPTR ( bX ( 0 ) ) ) 

CALL FRAMEOVAL<VARPTR( bX< 0 ) ) ) : CALL PENSIZE<3,3) 

CALL FRAME0VAL(UARPTR(aX(0) ) ) : CALL PENSI ZE< 1,1) 

PointStart = 270 

PointEnd = PointStart + (Ampl i tude ( Harmon i c ) * 1.41) + 90 
IF PointEnd > 360 THEN PointEnd = PointEnd - 360 

IF Ampl i tude (Harmonic) > 0 THEN CALL PAINTARC(UARPTR( bX< 0) ) , Po i n tStar t , PointEnd) 
RETURN 

DrawFrame : 

rX< 0 ) = 6 : RX<1) = 94 : rX<2) = rX<0) + 266 : rX<3) = rX<l) + 138 
CALL PENSI ZE( 3 ,3) : CALL ERASERECT(UARPTR( rX( 0) ) ) 

CALL FRAMERECT (UARPTR(rX(0) ) ) : CALL PENS1ZE<1,1) 

RETURN 

In i tWaue : 

Bst = 0 : 60SUB SetButton : j = 100 : p = 0 
FOR x = 0 TO TooPi STEP (TooPi /512) 

k = <SIN(Harmon i c * x) * Amp 1 i tude < Harmon i c ) ) 
arrayX( Harmon i c ,x * (255/TooPi)) = k : j = j + .25 
NEXT x 

GOSUB SetButton 
RETURN 

PI otArray : 

Bst - 0 : GOSUB SetButton : j = 1 00 
FOR x = 0 TO TooPi STEP (TooPi /512) 

PSET ( j ,arrayX( Harmon i c ,x * ( 255/TooP i ) ) + 1 38) : j = j + .25 
NEXT x 

GOSUB SetButton 
RETURN 

Se tBu t ton : 

BUTTON 1 , Bst, "Decrease” ,<KnobX-85, KnobY+40)-(KnobX-20 ,KnobY+60) 

BUTTON 2 , Bst / Increase " , (KnobX+20 , KnobY+40)-CKnobX+85 ,KnobY+60> 

BUTTON 3, Bst , "Okay" , (KnobX-20 ,KnobY+70)-(KnobX+20 ,KnobY+90) 

BUTTON 4, Bst / Combine" ,(KnobX-85, KnobY+ 1 00 )-( KnobX-20 ,KnobY+ 120) 

BUTTON 5, Bst, "Play" , (KnobX+20, KnobY+100)-(KnobX+85,KnobY+120) 

Bst = 1 
RETURN 
Se tMenu : 

MENU 9,0,1 /Harmonics" : MENU 9,1,1/First" 

MENU 9,2,1 /Second" : MENU 9,3,1 /Third" 

MENU 9,4,1 /Fourth* : MENU 9,5,1 /Fifth" 

RETURN 


' The code -tor the last part o-f this program has 

' been duly scooped -from the Microso-ft Music program 

/ on the BASIC master disk. You can avoid typing it 
' by copying the appropr i ate b i ts to the clipboard 
/ and pasting it into this listing. 

PI ayTune : 

Bst = 0 : GOSUB SetButton 
Log2o-f 27 . 5# = L0G(27.5#)/L0G(2#) 

FOR xX.= l TO 88 : F#<xX) = 2' ( Log2o-f 27 . 5# + xX/12#) : NEXT xX 

FOR i = 0 TO 255 : TimbreX(i) = arrayX(0,i) : NEXT i 

WAVE 0,T imbreX ; WAVE 1 ,T imbreX 

WAVE 2, T imbreX : WAVE 3, T imbreX 

C* = "cde-fga bp #-1234 6801 " : RESTORE 

FOR 1=1 TO 19 : READ CF(I) : NEXT I 

DATA 0,2,4,5,7,9,11 ,0,1 ,-1 , 0,0, 0,0, 0,0, -12,12,0 

FOR 1 = 1 TO 18 : READ CT H ( I ) : NEXT I 

DATA 0,0, 0,0, 0,0, 0,0, 0,0, 36 . 4 , 1 8 . 2 , 1 2 . 1 33333 , 9 . 1 , 6 . 0666667 , 4 . 55 , 0,0,0 
RePlay: 

SOUND RESUME : RESTORE Song 

FOR v=0 TO 3 : READ V0(v) : V0( v )=1 2*V0( v ) + 3 : NEXT v 


cool it out and return you to the harmonic 
editor. 

When the program first boots the har- 
monic arrays are all set to zero... no 
amplitude at all. . . with the exception of the 
first harmonic, which is set to half amplitude. 
You can change these defaults by setting up 
the members of the Amplitude array at the 
beginning of the program. Of course, you 
can also simply alter the levels once you're 
into things. 

In designing a waveform there are a 
number of things that are worth consider- 
ing. The shape of the final complex wave is 
derived by adding and subtracting the 
various harmonics point by point. Thus, for 
example, if at one spot on the cycle the 
fourth harmonic is positive and the second 
harmonic is negative by the same amount 
they will cancel each other out. 

As a rule, the contents of a square wave 
are the odd numbered harmonics while a 
sawtooth wave will contain the even 
numbered harmonics. If you start with the 
fundamental set at a given value and add 
odd harmonics the resultant waveform will 
be lower in absolute amplitude than was the 
fundamental by itself. If you add even har- 
monics the complex wave will be higher. 

If the waveform gets too large for the 
screen to display it, it will be clipped. This is 
not just a graphics consideration... the 
numbers which comprise the scanning table 
must be in a specific range as well. 

The sounds which specific combina- 
tions of harmonics will make are predictable 
to some extent. Square waves... those com- 
prised primarily of odd harmonics... will 
tend to sound thick and full. Reed in- 
struments produce sounds which approx- 
imate square waves. You can get good 
heavy organ sounds with odd harmonics... 
most of what the Mac does musically ap- 
proximates organ sounds because, despite 
its splendid timbral capabilities, it has a few 
hassles with dynamics. 

Sounds with lots of even harmonics 
sound transparent. You can approach the 
sound of a viol this way, or get vox humana 
type organ noises out of the Mac. 

Play It Again, Spam 

Like so many things about the Macintosh, 
the musical bits it can get going should be 
heavy cream for your imagination. Get into 
these little guys and you'll be Larry Fast 
before you know it. 

Of course, the extremely flexible sound 
hardware of the - Macintosh is not limited just 
to doing music. It'll also handle sound effects 
for games and even a synthetic voice... 
there have been a couple of commercial 
programs which have done this creditably 
well. It might be a bit beyond the scope of 
BASIC, however. 

Imagine a babbling Mac... I wonder 
how you'd get a machine to talk grey. . . 
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WaveForm 


Loop i 

SOUND WAIT 
FOR v— 0 TO 3 
t#=VT#<v> 

F i ——1 
READ p * 

IF p$=:"x“ OR M0USE< 0) <> 0 THEN GOSUB SetButton : RETURN 
FOR i = l TO LEN<p*> 

Ci=lNSTR<C*,MID*<p*,i ,1)) 

IF C i >8 THEN 10 

IF F i >=0 THEN SOUND FtKF i ) , t# , ,v : t#=OT#(v) 

IF C i=8 THEN Fi=Q ELSE Fi=CF(Ci )+UO<v> 

GOTO 50 

10 IF Ci <11 THEN F i~F i +CF<Ct ) : GOTO 50 '# or - 

IF C i < 1 7 THEN t#=CT#<Ci>: GOTO 50 * 1 through 8 

IF Ci <19 THEN UO<v)=VO<u)+CF<Ci ) : GOTO 50 ' < or > 

i = i + l Tn 

LT # < v )=CT# < INSTR < C$ ,MI D* < p* , i , 1) ) ) 

IF F i <0 THEN t#=UT#<v) 

50 NEXT i 

IF F i >=0 THEN SOUND F#<Fi>,t#,,v 
NEXT v 
SOUND RESUME 
GOTO Loop 

Song : 

DATA 1,3, 3, 3 

DATA 1 2g>ge , 12p2de, 1 2p 2 1 6g3f#g3a , 1 6p6gab>dcced 

DATA <b>e<e, ge<b, b3ab3ge3d, dgf#gd<bgab 

DATA ab>c , a>dc, e3f #g3de3<b , >cdedc<babg 

DATA df#d, c<a>f#, a3>da3ga3f# , f #gadf #a>c<ba 

DATA gee, g<g>e, d3f #g3f #g3a , bgab>dcced 

DATA <b>ed, ge<b, b3ab3ge3g, dgf#gd<bgab 

DATA cc#d, >ced , a3f #g3e<a3>c , e>dc<bagdgf# 

DATA <gp3>g6d3<b6, dp2b3g<S, <b3>gb3>dg3d , gb>dgd<bgb>d 
DATA g>f #e , d<gg, 12<glg, 12<bl>c 
DATA F#ed, ag-ftt, alb, did 
DATA ef#g, gag, bag, cl<b 

DATA dp3d<Sd3d6 , f#a3a6>d3d6, a!6d3ef#3g, 1 6adef #aga>c<b 

DATA <d>p3d6d3d6 , -f #3a6f #3d6<a3>d6 , a3>c <a3f #d3f # , >c <af #df#a>c <ba 

DATA gf#e, dde , g3dg3f#g3a, bgab>dcced 

DATA b<b>e , gd<b, b3ag3f#e3g, dgf#gd<bgab 

DATA cd<d, 1 4>c <a>d<b>c <a! 2 , a3gf#3ga3c , e>dc <bagdg-f # 

DATA g>ge, b>de, <b3>dg3-f Mg3a , gbab>dcced 
DATA <b>e <e , ge<b, b3ab3ge3d, dqf#gd<bgab 
DATA ab>c, a>dc, e3f #g3de3<b , >cdedc<babg 
DATA d f#d, c <a>4# , a3>f#a3ga3f#, 4#gadf#a>c <ba 
DATA gee, g<g>e, d34 #g3f #g3a , bgab>dcced 
DATA <b>ed, ge<b, b3ab3ge3g, dgf#gd<bgab 
DATA cc#d, >ced, a3f #g3e<a3>c , e>dc<bagdg-f# 

DATA <gM#e, d<gg, 12bl>c, 12glg 
DATA -f#ed , agf#, did, alb 
DATA ef#g, gag, cl<b, bag 

DATA dp3d6d3d6 , f#16a3a>d3d, al6d3ef#3g, 1 6ddef #aga>c<b 

DATA <dp3>d6d3d6 , i #3af #3d<a3>d , a3>c<a3f #d3f # , >c <af#df #a>c <ba 

DATA gf#e, 1 2dde , 12bl>c, bgab>dcced 

DATA b<b>e, gd<b, dl<b, dgf#gd<bgab 

DATA cd<d , 1 4>c <a>d<b>c <a , a4b8>c8<ba, e>dc<bagdgf# 

DATA g>ge, 12b>de, 1 6g3dg3f #g3a , gbab>dcced 
DATA <b>e<e, ge<b, b3ab3ge3d, dgf#gd<bgab 
DATA ab>c , a>dc, e3f #g3de3<b , >cdedc<babg 
DATA df#d, c<aM#, a3>da3ga3f # , * #gadf#a>c <ba 
DATA gee, g<g>e, d3f #g3f #g3a , bgab>dcced 
DATA <b>ed, ge<b, b3ab3ge3g, dgf#gd<bgab 
DATA cc#d, >ced , a3f #g3e <a3>c , e >dc <bagdgf # 

DATA <gp3>g6f#3e6, dp3g6d3e6, <b3>gb3>dg3<g , gb>dgd<bdb>c« 

DATA dc<b, -fttdd, 12alb, d<de-f #ag#g#ba 

DATA a>a4g4-f4e4, e<a>a, >clc, a>c <b>c <aecde 

DATA d<b>e , aag#, <bb4>c8d8<b, i >dcd<bg#ef #g# 

DATA aMd , e<a>ttt, al6a3g#a3b, a>c<b>cedd*e 
DATA cfe, a-fc, >c3<b>c3<a-f 3a , eag#aec<ab>c 
DATA dd«e, df#e, a3gtta3-f #<b3>d , -fedc<baeag« 

DATA <a>ab, c<ag, >12cld, a>ceap312d 
DATA >c<ae, >cag, ele, 1 6ecdeg-f gb-a 
DATA f dg , df#g, dd4e8f8d, a>c <b>c <a*de* 

DATA cec, geg, 1 6c3<g>c3<ge3d , eg-fqec<gab- 

DATA fdg, tag, c3et3ab3>d, a>c<b>c<af def 

DATA cp3c6<b3>d<S , gp3d6d3d6, c3<g>c3<a>d3<f # , ecdegtttgba 

DATA <g>ge, dde, 12bl>c, bgab>dcced 

DATA <b>e <e , ge<b, did, dgf#gd<bgab 

DATA ab>c, a>dc, c<bl, >cdedc<babg 

DATA dp3d6d3d<S , cl6<a3a>d3d, 1 6a3c#d3ef #3g , t #de-f #aga>c <b 


DATA <dp3>d<$d3d6 , i #3af #3d<a3>d , a3>c<a3f#d3t#, >c <af #d-f #a>c<ba 

DATA gttte, 1 2dde , 1 2b 1 > c , bgab>dcced 

DATA b<b>e, gd<b, dl<b, dgf#gd<bgab 

DATA cd<d, 1 4>c <a>d<b>c <a , a4b8>c8<ba, e >dc <bagdg-f # 

DATA glg2, 1 2gp3>g6d3g6 , gl 6<b3>dg3d , gb>dgd<bgb>a 

DATA glg2, dp3g6e3c6, <b3g>d3b>c2, td<bgb>ded<a 

DATA glg2, <ap3>d6<b3>e<6 , c3<ab2b3g, -f tta>cd<bgegb 

DATA glg2, <e3a<Sf #3>a6f #3d6 , a2a3f #d3-f # , >c <af #d-f #a>c <ba 

DATA g>ge, dde, g3dg3-f#g3a, bgab>dcced 

DATA <b>e<e, ge<b, b3ab3ge3d, dgf#gd<bgab 

DATA ab>c, a>d<c, e3f#g3de3<b, >cdedc<babg 

DATA dt#d, c<aM#, a3>da3ga3-f# , t #gadf#a>c <ba 

DATA gee, g<g>e, d3f #g3f#g3a , bgab>dcced 

DATA <b>ed, ge<d, b3ab3ge3g, dgt#gd<bgab 

DATA ccMd, dld2, a3f ttg3e<a3>c , e >dc <bagdg-f # 

DATA <glg2, p2, <blb2, glg2 
DATA pi ,pl ,pl ,pl 
DATA x 


CN! 





WHY BE ALONE WITH A 

COMPUTER? 

TeleByte members share interactive, 
electronic fun, fantasy, ideas and 
information for business and personal 
pleasure. 

YOU GET MAIL DELIVERY IN 

SECONDS 

Our user friendly System 1 provides 
instant access to others through 
electronic mail and a technical/ 
information centre PLUS public domain 
software and private communications 
capabilities. A great way to make 
contacts and do business. 

A HQ SHARE THE CHALLENGE OF 
SCEPTER 

For a trip into the light fantastic, 

System 3 has multi-user programs 
allowing players anywhere to interact 
while experiencing adventures through 
Scepter, Foreign Intrigue, Combat and 
Admiral or to exchange ideas in the 
Discussion Lounge. Ail this and a full 
electronic post office. 

NETWORKING WITH TELEBYTE 

Sign up with TeleByte for a unique 
blend of inter-personal communications 
services and become part of the 

System 1 or System 3 network. 

wTeleBvte 

For information 

call us at (613) 820-6528 
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NIDI 


in 

New Orleans 

The recent NAMM show 
featured some of the latest in 
MIDI technology. The author 
was there for several days... 
and in the night clubs, jazz bars 
and bistros of New Orleans for 
several nights. 

by Greg Stephen 



T wice a year the entire music industry 
gathers unto itself in a giant conven- 
tion center for a four day new pro- 
duct extravaganza. The obvious purpose 
behind these affairs is to allow your local 
music shops to see, touch, feel and play the 
latest dazzling offerings from the hard work- 
ing elves toiling in Apollo's factories around 
the world. Visually, the exhibition might ap- 
pear to the outsider as a marriage of the 
Ringling Brothers Circus and the Hadassa 
Bazaar going at full speed inside the 
ballroom of Caesar's Palace. 


It all takes place to the booming strains 
of thirty thousand amateur musicians all 
playing different tunes on different in- 
struments at the same time. Once one has 
overcome the moral pangs that indeed the 
priesthood was the more honourable voca- 
tion, one musters the intent to wade, or 
rather sink, into the electric tinsel of the cir- 
cus proper... 

"Hurry, hurry, hurry, see the amazing 
leopard skinned girl tame the five necked 
MIDI guitar. Hear the astounding smoking 
Apple Computer actually continue to make 


music despite the empty Coke cup lying 
atop slot two, the full contents of which are 
now awash across the motherboard. See the 
incredible singing elephant dance around 
the Macintosh mouse"... 

This past summer the directors who 
deign to organize such an event saw fit to 
locate their show in New Orleans instead of 
Chicago. Now, while inside the New 
Orleans Convention Center one would real- 
ly have no way of knowing they were not in 
fact inside Chicago's McCormick Place. 
Fluorescent lights and air conditioning are 


32 


Computing Now! September 1985 


New Orleans 


pretty much the same everywhere. 
However, once outside in the hundred and 
three degree Louisiana humidity and par- 
ticularly on Bourbon Street at two in the 
morning, strange things begin to occur. The 
reader will hopefully forgive any digres- 
sions that may infiltrate this otherwise placid 
attempt to relate what's new in computer 
music. 

A thousand and One Korean 
Pianos 

Our lodging in New Orleans consisted of a 
beautifully preserved seventeenth century 
hotel complete with fountained inner court- 
yards and gardens, situated centrally in the 
Vieux Carre, commonly referred to as the 
French Quarter. This is the original rec- 
tangular shaped town laid out by the 
French. The French Quarter consists of old 
buildings delicately dripping with iron laced 
balconies, narrow streets, flower filled 
patios, world famous restaurants and of 
course, Bourbon Street with its endless 
honky tonks and jazz establishments. 

Nestled in a bend of the lower Mississip- 
pi, a short drive out of the French Quarter, 
is the Rivergate Expo Center. The organiz- 
ers of this year's show had thoughtfully seen 
fit to place most of the music software in a 
separate building away from the larger con- 
vention center. Thus one could actually test 
software free from the distraction of a thou- 
sand and one Korean pianos in an adjacent 
booth. 

Computer shoppers have often been 
advised to think about software first when 
they're investigating the purchase of a com- 
puter. Amidst the hundreds of new software 
companies at Rivergate we discovered a 
fresh slant on that adage. Think reliable in- 
dividual programmers instead of generic 
software. Thus we were all the more 
delighted when our first contact at 
Rivergate was Paul D. Lehrman, the per- 
sonable vice president of Southworth Music 
Systems. 

Macintosh owners take note: you now 
have the definitive music software. 
Southworth's Total Music was by far the 
most powerful yet easy to use software 
amidst the veritable explosion of music on 
the Mac. Southworth designs and manufac- 
tures their own interface consisting of four 
parallel MIDI outputs and two independent 
MIDI inputs. The two inputs can be used for 
recording two MIDI keyboards simultan- 
eously, or for a keyboard and drums, or for 
a keyboard and external' syncing device. 

The interface connects to the Macintosh 
via the modem and printer ports and sits 
next to the computer with the MIDI jacks at 
the rear. Southworth supplies the appropri- 
ate MIDI cables. The input to the Macintosh 
through the MIDI interface can be from any 
MIDI synthesizer or processing device. 

The software is incredibly complete 
and, as one might expect, is entirely con- 



Texture 


Chances are if you were a music publisher wading through your warehouse full of 
books and sheet music you might have pause to query whether you really need 
twenty-five thousand identical hard copies of that pop tune that never quite took off. 
For the past two years, the music publishing industry, normally a paragon of im- 
placability, has been lumbering about the computer field like a dazed Rip Van Winkle 
awakened from a long sleep. Virtually every major publisher has announced a soft- 
ware division, and products have already beaun to spew into the marketplace, 
everything from 'shoot the notes off the music staff' to 'Michael Jackson plays the Com- 
modore SID chip'. 

The publishers are, of course, deadly serious. Everyone knows that the days of 
duplicate inventories spotted throughout the country are over. Music, like text, will 
soon be cabled directly to the end user. Not only that, but publishers have to find 
somewhere to invest all that cash from thirty years of selling Les Paul and Mary Ford 
song sheets. 

As Carin Skinner of Sight and Sound, one of the three major publishers, states, 'lust 
as music books are sold in music stores rather than book stores, computer consumers 
will look to specialty stores for specialized computer software programs.'' Mr. Skinner 
is indeed correct, and the publishers' concern for the health of the music retailer is 
quite touching. It will be all the more endearing should this same comraderie continue 
once music publishers gain direct access to the retail music customer via cable televi- 
sion and satellite. 

Nevertheless, one publisher forging ahead and drawing some well-deserved atten- 
tion is Cherry Lane Technologies, a division of Cherry Lane Music, another of the ma- 
jor pulp, paper and music companies. David J. Archambault, managing director of 
Cherry Lane Technologies is a veteran music number cruncher and indicative of the 
real commitment publishers have made to bring themselves online in the eighties. 
Cherry Lane Technologies have announced Texture, a new program by the respected 
synthesist and performer Roger Powell. Texture utilizes the Roland MPU401 MIDI inter- 
face and an IBM or Apple computer to create an eight track MIDI sequencer for the 
serious professional. Essentially, previous MIDI sequencers had suffered from a lack of 
access to the recorded material once it had been sequestered inside the computer. In 
most cases if you recorded a mistake you had to start from scratch again. Some 
systems offered punch in and punch out but if your error was near the beginning you 
had to rerecord everything from that point on. 

Texture addresses these and other sticklers in a way reminiscent of the rhythm pro- 
grammers for drum machines. Listen to a pop drum track and you will notice that in 
most cases, songs follow a repetitive series of patterns. To a lesser extent, the same 
may be said of the various keyboard and synthesizer tracks. Texture thus allows speci- 
fying motifs or short phrases of music that can be joined together in software to form a 
complete song. 

The edit section of the software gives us a closeup of the MIDI data and permits ex- 
tensive fiddling. Notes can be manually inserted, deleted or adjusted in length. A 
series of notes can be copied from one track to another or joined together to form a 
single phrase. Once a number of patterns have been set up, songs can be arranged ac- 
cording to the order and number of repeats of the patterns, transposition, and tempo. 
Patterns may be looped during playback. Up to sixty-four patterns and sixty-four parts 
are available over eight tracks and these eight tracks may be further extended 
through the sync to tape option. 

The required equipment includes an IBM PC or APPLE II, one disk drive and a video 
monitor. The interface is the Roland MPU401 with either an Apple or IBM card. For 
more information contact Cherry Lane Technologies, 110 Midland Ave., PO Box 430, 
Port Chester. NY 10573, (914) 937-8601. 
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trolled by the movement of the rat... sorry, 
mouse. As with most software of this genre 
one initially begins by recording a sequence 
from the music keyboard and the computer 
stores this as a track of music. Anyone 
familiar with multi-track tape recorders will 
understand the parallel. However, in this 
case instead of the usual four, eight, sixteen, 
or even thirty-two tracks, Southworth 
allows ninety-nine separate tracks, each of 
which can control sixteen different in- 
struments. 

Once a series of tracks has been 
recorded the editor screen allows for four 
different editing techniques. The program 
can simulate a tape recorder, with punch in 
and punch out. It can simulate a word pro- 
cessor, by cutting, copying, and pasting 
one channel or many, the entire track or just 
a few notes, bouncing to a new MIDI chan- 
nel or keeping it where it is and 
simultaneously transposing the music over a 
range of eight octaves. The bar graph 
display has four levels of magnification 
allowing one to adjust the beginning and 
ends of notes with a precision approaching 
one thousandth of a second. 

Various tracks can be chained together 
so that you can work on one verse or sec- 
tion of a song at a time, and link them 
together for the final performance. Thus in- 
dividual snippets of music can be saved on 
disk then called up as required. All the 
editing is interactive, that is, you hear the 
changes as they as executed. Finally, the 
completed composition can be converted to 
standard music notation and printed out, 
one track at a time, or many together, on 
one staff or several, with time signature, key 
signature and any of seven clefs. 

A full library of musical symbols is in the 
program and you may add symbols of your 
own. Additionally, the software is compati- 
ble with MacPaint for further enhancement. 

We had such fun playing with Total 
Music that we totally overlooked the dimm- 
ing lights of the Rivergate Hall. Day one was 
over, and we wound our way back to Bour- 
bon Street as a collage of jazz began to 
permeate the hot spicy air. 

New Orleans is the jazz capital of the 
world. The main street in the French 
Quarter is Bourbon Street, lined with little 
clubs and bars where jazz musicians and 
music lovers congregate nightly until the 
dawn hours. . . and in some cases beyond the 
dawn hours. We were not long wandering 
in the French Quarter before we became ut- 
terly but not unpleasantly lost. 

While standing on a corner wondering 
which of four equally enticing directions to 
pursue, we noticed that beside us was the 
most quaintly dilapidated building we had 
ever seen. It was a small low structure 
whose walls consisted of angled wooden 
beams with brick filling in between. There 
was a simple hand painted sign askew on 
one corner of the building that read "Visit 


North America's Oldest Bar". As it turned 
out the building dated from 1772, and had 
served in its early years as a blacksmith's 
shop and a privateer's hangout. 

From a comer of the dim candlelit in- 
terior flowed the sound of such an old reluc- 
tant piano it could easily have belonged to 
the original blacksmith. However, mingled 
in with the wild tuning and broken strings 
drifted a delicate female voice singing with 
the most poignant melancholy we had ever 
heard. Lily, whose personality embodied 
the entire cavalcade of those two hundred 
years, was wedded to the Old Blacksmith 
Shop house pianist seven nights a week. 
She had lived for many years in Paris, and 
her lyrics would slide gracefully from one 
tongue to another. 


There are no mandatory closing laws in 
New Orleans, and we returned several 
times to enjoy relaxing in this dim candlelit 
bar at the end of a festive evening. 

Free Samples 

The following morning we were off, this time 
to the main New Orleans Convention 
Center. This was the main exhibit building 
where most of the hardware was on display. 
Hardware in this sense could mean anything 
from nine foot concert grand pianos to any 
of hundreds of drums, guitars, violins, 
amplifiers... in short anything that could be 
hammered, strummed, blown or scratched 
to make a sound. This building presented 
quite a challenge just by virtue of its sheer 
size. 
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Near the far end our perseverance was 
rewarded: we located the perfect add on for 
your computer MIDI system, a digital 
sampling module. Music hardware has been 
undergoing the same sort of disintegration 
that occurred with stereo eguipment several 
years ago. Whereas previously, buying a 
musical instrument usually meant hiring four 
men and a truck to prepare for its delivery, 
now one can purchase just the keyboard 
and use one's existing home stereo and 
speakers. Various types of sound modules 
connect to the keyboard and produce the 
actual musical tones. 

Currently, there is a fairly vast number 
of both analog and digital modules with 
varying degrees of programmability. Once 
a sound has been programmed, it can be 
assigned a preset number and thus ac- 
tivated merely by calling up that number. 
Depending upon the module's complexity, 
several presets may be activated 
simultaneously. This facility is termed 
multi-timbral' and essentially means that 
one could have, for example, a sax, 
clarinet, and trombone playing from the 
same module at the same time. 

The on going difficulty has been the ac- 
curate synthesis of these sounds. Often the 
only relationship between a preset marked 
saxophone and the sound it produced was 
the fact that the preset was correctly spell- 



There is something very Zen-like about Computer Music. It's not just the logarithmic 
vibration of the kotos and sitars; it's something intangibly profound in the way com- 
puters make all things new. Consider this headline, surely an illumination from the 
snake devouring its tail: "The best MIDI keyboard you can buy is the piano you 
already own". 

Forte Music is located in a monastery in the Himalayas. When the monks therein are 
not shuffling about intoning Gregorian Chant, they are installing MIDI outputs for 
acoustic and electric grand pianos. The Forte MIDI-MOD is an internally installed 
modification that transforms a regular piano into a touch sensitive MIDI keyboard con- 
troller. This gives new meaning to the quip . . . "they laughed when I sat down at the 
piano and it sounded like a humming bird". 

MIDI-MOD is available in Canada under the benediction of Dale Robertson Piano 
Services, through the Computer Music Centre, Toronto. Telephone (416) 921-8941. 


Forte MIDI-MOD 
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Universal Cross-Assemblers 

.0. 

P.O. Box 384, Bedford, N.S. B4A 2X3 


CROSS-8 only $99.95 

Cross-8 is a table based cross-assembler which will compile assembly 
language programs for most 8 bit microprocessors and microcon- 
trollers. It will output a hexadecimal machine language file in the 
popular Intel, Motorola and Tektronix 8 bit formats for use with the 
EPROM programmer of your choice. Cross-8 may be the only 
microprocessor development software you ever have to buy. 

Full instructions are included in a 30 page manual, for writing 
new tables or modifying existing ones for the processor of your 
choice. Even create your own assembly instruction set. Tables and 
example assembly source files are included for the following families 
of processors: 


1802 

8048 

3870 

8051 

6502 

8085 

6801 

COP400 

6805 

Z8 


Z80 


Cross-8 is available in the following disk formats: 

5” IBM-PC with PC/MS-DOS 2.0 or greater and compatibles 
5” Apple II -I- , IIE with CP/M-80 (Softcard) and compatibles 
8” SSSD CP/M-80 (Z80 only) 

from- Universal Cross-Assemblers 

P.O. Box 384, Bedford NS B4A 2X3 

This is a special introductory offer of only $99.95. This offer will ex- 
pire October 31 1985. (Regular Price $129.95) 

Cheque, Money order, Visa & Mastercard are welcome. Please allow 
one week for personal cheque to clear. Credit card orders please in- 
clude Card #, Bank, Expiry date, and signature. Orders shipped via 
first class mail within 48 hours of payment. No shipping or handling 
charges. Nova Scotia residents please add 10% sales tax. 











Professional 

BASIC 

Powerful Yet Affordable 

$1 39.00 

“marvelous” Jerry Pournelle - BYTE 

Use 640k (e.g. 250 x 250 array) 

Dynamic Syntax Checking 

19 Debugging Windows 

Run PC BASICA Programs 

OPTIONAL: 8087/80287 Support — $70.00 

Morgan Computing Co., Inc. 

/c i joroinn 

1 *T f lt T OU A 1 UU 

Distributed in Canada exclusively by: 
COMPUTIQUE 

5875 Cavendish Blvd. Suite 104 

Montreal, Quebec H4W 2X9 
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The Cobwebs are Dancing 

Having resigned that the slings and arrows of an outrageous fortune have doomed 
your old analog synth to eternal MIDI damnation, you may be interested to learn that 
Roland Corporation is now offering dispensations in the form of the MPU-101, a new 
MIDI to CV (control voltage) interface. 

The MPU-101 has four output channels, each with pitch, gate and dynamic control 
voltage output. Additionally, there are control voltage outputs for bender, modulation, 
aftertouch and volume. Once these connections have been made to the CV/Gate syn- 
thesizer, it becomes a full-fledged member of the MIDI network, and may be triggered 
from any MIDI sending device. 

Many of the early analog synths were monophonic, so the four channel limitation of 
the MPU-101 shouldn't be a problem, yet Roland have thoughtfully anticipated this 
and provide a MIDI out plug. Data which exceeds the converting capacity of the 
MPU-101 appears at this output, where it might be processed by an auxiliary MIDI 
synth. Beyond that, two MPU-lOls may be chained together giving a total of eight 
channels of MIDI to control voltage conversion. The unit can be set to answer any MIDI 
channel and includes three assign modes and a three range octave transpose. The sug- 
gested retail price of the MPU-101 is $395. Circle No 57 on Reader Service Card. 


ed. With the advent of high speed pro- 
cessors the idea of actually digitally sampl- 
ing an acoustic sound became a reality. 
Thus when you called for the saxaphone 
preset, you got essentially a digital recor- 
ding of the real thing. 

Enter the Akai S6 1 2 digital MIDI sampl- 
ing module. The S612 is good news for so- 
meone who already owns a MIDI keyboard 
setup and wants access to sampling without 
adding yet another keyboard. The Akai unit 
is a nineteen inch rack mount affair that of- 
fers up to eight seconds sample time at 
twelve bit resolution with a freguency 
response of twenty -five Hertz to twenty 
kilohertz. 

There are two inputs, mic and line, and 
the recording can be initiated either by trig- 
gering it manually or by setting a threshold 
level on the front panel of the S612. 

Once a sound has been stored it can be 
manipulated in a number of ways. First, 
there are two start and end point sliders 
which allow for windowing the intended 
sound. t Interestingly, if the start slider is posi- 
tioned at the end of the sample and the end 
slider moved to the start position the sample 
sounds backwards. Additionally, the sample 
can be looped, thus simulating a sustained 
tone. 



Got computer problems? 
We’ve got software solutions 

( t J vex 100 Canadian and present or future systems 

International exhibi- If you own a com- 


w #ver 100 Canadian and present or future systems, 

^^^foternational exhibi- If you own a com- 

tors demonstrating the puter or are planning 

latest in innovative soft- to purchase one in 

ware and accessories. the next few months 

# Save hours of search- the Toronto Interna- 

ing and shopping.#Ta!k C^rnKiT 1 tional Software Show 
to software developers 1 VYaKIi will save you time and 

directly. # Investi- THE 2ND ANNUAL money 

gate the latest trends TORONTO INTERNATIONAL Whether your 
and developments. SOFTWARE SHOW computer needs are 

% Attend educational business, professional or 

seminars. • Shop for accessories personal you should plan now to 

and add-ons to streamline your attend. 


SEPTEMBER 18, 19, 20, 21, 1985 ♦ METRO TORONTO CONVENTION CENTRE 

Your registration (at the door) also includes admission to Business Directions ’85 (in an adjoining facility) 

TO EXHIBIT, CONTACT: SHIRLEY TROTTER, HUNTER NICHOLS INC. 

(416)439-4140 
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More screens. 

Some care must be taken in setting up 
the sound input. Ideally the line input should 
be used if possible, as this eliminates any ex- 
traneous sound such as might be present us- 
ing a microphone. Also, the input level is 
quite crucial in order to achieve a minimum 
of quantization noise. If the latter becomes 
too discernable it can be mitigated by ad- 
justing the filter control on the front panel. 

A decay control determines the fall off 
rate of the sound once a note on the 
keyboard has been released. The S612 can 
be played from any MIDI keyboard simply 
by connecting the appropriate cables to the 
rear mounted MIDI in, out and through 
sockets. 

Akai has thoughtfully provided three 
additional controls which activate a low fre- 
quency oscillator, controlling its rate, depth 
and delay. The oscillator helps movement to 


the sound reminiscent of certain analog ef- 
fects. 

The S6 1 2 implements most of the stan- 
dard MIDI protocol, such as monophonic 
and polyphonic modes, channel zero 
through nine receive and transmit, pitch 
bend and velocity, although aftertouch is 
not recognized. 

Finally, as a means of storing your 
sampled sounds Akai has announced the 
O-Disk, a 2.8 inch rack mount which allows 
for the storing of two digital samples on a 
single floppy disk. Akai seems to have a 
fondness for odd formats... witness the 
MG1212 twelve track recorder which uses 
"the worlds first" half inch audio cassette 
tape. In any case, it certainly would be more 
convenient to download the voice data 
through the -MIDI port. Akai could strike a 
blow for the cause of the enlightened end 


user by at least providing an idea of the data 
structure; that being provided, a screen 
editor becomes enticingly nearer. 

Akai offers a sound disk library for 
those who prefer to purchase factory 
presets off the shelf. 

All in all, the Akai S612 proved very 
serviceable for the immediacy of sampling 
sounds. At a list price of just under fifteen 
hundred dollars Canadian the S6 1 2 is well 
within the range of the - owners of even 
moderate MIDI systems. 

All That Jazz 

Leaving the convention center we were just 
in time to catch the paddlewheeler Creole 
Queen departing its dock for a cruise up the 
Mississippi. Under a perfect warm 
moonlight night we were offered a superb 
Creole dinner on the promenade deck to 
the accompaniment of a fine jazz orchestra. 
Returning shortly after midnight, we found 
Bourbon Street just hitting its stride. 

With so much music, and so many 
clubs, it's very difficult to decide just where 
to spend one's time. However, through one 
particular door came an energy, and there 
was no question of passing it up. Crossing a 
well worn entrance we entered musical nir- 
vana. The instruments were organ, drums, 
bass and guitar forming a backdrop for the 
soloist. Carver has been playing saxaphone 
for as long as he or anyone else could 
remember, and he is on in years now. As a 
man at peace with himself, he waited pa- 
tiently, almost indifferently, during the 
band's introduction. Then, as the first note 
beamed from his tenor, time stopped and 
the room disappeared. He was not a musi- 
cian, this was not a performance-this was 
music, propelled and agitated by the breath 
of some spirit whose song was not a series of 
notes but rather a landscape of the soul, an 
indictment we were commanded to hear. 

There was a great deal more at the 
music convention but much of it pretty 
generic, or at least rewrites of things that 
have appeared before. It was however, the 
strange juxtaposition of so much excellent 
non-computer music on Bourbon Street 
against the bright lights and coloured 
monitors of the convention center that threw 
things out of sync . CN! 
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Roland SDC 2500 NIDI 
Digital Delay Line 
Review 

Getting delay effects under 
MIDI control... without the use 
of large computer controlled 
solenoids to smash down on 
your present effects pedals... 
calls for yet another box. Here's 
a look at the ultimate wait. 

by Steve Rimmer 



O ne of the things that's really tricky 
to synthesize... even with one of the 
latest generation of sophisticated 
microprocessor based synthesizers... is 
delay. Effects that are traditionally based on 
mechanical delays... like reverb springs or 
old bits of garden hose... or electronic 
delays, such as phaser s and phlangers. .. still 
sound a lot more convincing if one takes the 
output of one's synthesizer and fires it 
through a couple of effects pedals. 

There are those purists who feel that 
sound doesn't need effects at all. They're the 
same ones who refuse to put sauce on steak 
even if they're eating at Ponderosa. There 
are situations wherein a good dose of 
automatic double tracking can do a world of 
good for one's noise. This has, of course, 
made pop music what it is today. The last 
actual chord was played in 1983, with all 
the music thereafter simply being the sound 
of effects manipulating it. 

Simple effects pedals are by their 
nature limited, a bit sleazy and, perhaps 
most objectionable, mechanically controll- 
ed. In mixing down MIDI based sound if 
one wants to change an effect using these 
arcane toys one has to walk over to the ap- 
propriate pedal and stand on it at just the 
right time. 


This is very tacky. 

The Roland SDE-2500 digital delay 
line is a superb little box sonically. It is 
microprocessor controlled and can 
generate delays ranging from the in- 
finitesimally short right up to a three quarters 
of a second wait... far too long to be useful 
for anything. It's controllable in all the ways 
these things should be, with enough ad- 
justments to allow it to do all of the usual 
noises and an unlimited variety of your own 
choosing. Its settings can be stashed in 
memory and called up in the blinking of an 
LED. However, what is far more profound 
about it is that all of its splendor can be con- 
trolled through the MIDI bus. It's a MIDI 
device, just like a keyboard or a drum 
machine. 

Once one has wrapped one's head 
about this concept the world is one's Oreo. 

Delay... delay... delay... delay... 

In use one simply sends one's sound 
through the SDE-2500 and zaps one's MIDI 
bus into its MIDI connectors. The delay line 
is then assigned a MIDI channel number 
through its front panel controls and one can 
have a MIDI equipped computer talk to it. 
Allowing that one had an IBM PC running 
the ubiquitous Personal Composer, the soft- 


ware would send data to the delay line in the 
same way that it would to a synthesizer it 
was playing back through. 

What makes the MIDI delay line so slick 
in use is the way it can store information. 
There are sixty-four memories in there 
which can be told to record the front panel 
settings at any time by zapping the write 
key. This includes the settings of the pots, 
which is quite the trick. When one later calls 
back a memorized setting the actual 
mechanical position of the pots is ignored 
until one is moved. 

One can, as such, set up sixty -four ef- 
fects in the delay line and call them up in- 
stantly. 

The MIDI bus can also call them up, of 
course, which is really what makes the 
system so powerful. One can decide to 
have, for example, a mild phasing for four 
bars and a freaky echo for the next four and 
one's sequencer software can tell the MIDI 
delay line to switch effects at precisely the 
right instant. 

As with playing a sequencer back 
through a synthesizer, the delay line allows 
one to mix down MIDI tracks and experi- 
ment with different effects. This, in conjunc- 
tion with swapping around the voices in a 
mix is amazingly powerful. 
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In addition to all of this there is also a 
modulation control jack at the back of the 
box, which allows it to be used with freaky 
old patch code synthesizers. The control 
voltage range is zero to ten volts. 


The Waiting is the Hardest Part 

While conceptually simple and devoid of 
any great amount of fiddling potential. .. you 
just plug it in and delay... the Roland 
SDE-2500 is a very powerful MIDI compo- 
nent. It makes a lot of MIDI music sound 
much more interesting, and gives the com- 
poser yet another tool to play with. Being 
able to manipulate the thing in software is 
the difference between a civilized mix and a 
room full of great apes lurching around after 
a helium filled banana. 

I think that everyone should have one 
and, if I was rich and stupid, I'd buy lots of 
them and give them out. As it is, I'm poor 
and intelligent and not altruistic at all... but, 
T'm well phlanged. 


Plans: 


System: Roland SDE-2500 MIDI 

delay line 

Compatibility: All MIDI hardware and 
software 

Effects: Chorus, phlange, phasing, 

ADT, reverb, hiccups, etc. 

Controls: Delay, memory, MIDI - 

channel, MIDI program, 
modulation rate and 
depth, mix, feedback, 
input 

Delay. 0 - 750 mS. 

S/N: 84 dB 

Manufacturer: Roland 

Distributor: XL Electronix 

Price: $765.00 


Egually impressive about the Roland 
MIDI delay line is its specifications. Some of 
the digital delay lines that have cropped up 
in recent years have sounded like very 
powerful fuzz boxes, blessed as they were 
with eight bit converters and other 
pleistocene technology. The Roland box is 
incredible, with fifteen bit sampling, a 
seventeen kilohertz bandwidth and delays 
of anything from nothing up to seven hun- 
dred and fifty milliseconds. Even running 
for the long wait, the sound guality is impec- 
cable. 


The whole process has a signal to noise 
ratio of eighty-four decibels, a dynamic 
range of ninety-six decibels and less than 
0.05 percent total harmonic distortion. 
Numbers are, of course, an illusion... but if 
you're going to have an illusion you should 
have a good one. 


As with so many other really nice 
boxes, this particular Roland SDE-2500 
MIDI shelf bender came from XL Electronix 
Computer Music Centre, 317 College Street, 
Toronto, Ontario M5T 1S2, 1-416-921-8941. 
Ask for Greg and, if he isn't there, he won't 
talk to you. CN! 
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CANADA REMOTE 
SYSTEMS 

OFFERS YOU! 

PUBLIC DOMAIN SOFTWARE 

Canada’s Largest Selection For CP/M and 
IBM Microcomputers 

By Telephone — 11 remote Telecommunications Systems 
available 24 hours per day. Annual Access charge only $35. 
No charge for downloading. For CP/M and IBM type 
microcomputers. Data Pac available. 

By Mail — for over 200 different Computers. Over 1000 disks 
representing all major user groups including SIG/M and 
PCSIG. From $10.00 per user group disk. Our special collec- 
tion disks contain the most popular software and are priced 
from $15 per disk. 

COMMERCIAL SOFTWARE 

Specializing in CP/M and IBM commercial software, Low 
overhead, low prices, good service. We work with what we 
sell, and provide full assistance. 

COMMERCIAL HARDWARE 

Including coprocessor boards for CP/M computers and a full 
line of modems. The new 2400 Baud U.S. Robotics Courier 
Modem is now available for only $825.00 
Call us at (416) 239-2835 or Circle Reader Service Number 48 
for a free mini-catalog. 
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Solderless prototyping boards 
are the best way to quickly bread 
board up a circuit. The holes are 
made especially for IC’s 
resistors, and other small parts 
with 22-28 gage wire leads, takes 
WW pins too. 

WB-106 $42.95 

3 1C strips, 5 power strips 

4 Binding posts, Aluminum plate 

WB-104-3 $29.95 

2 1C strips, 1 power strip 

2 Binding posts, aluminum plate 

'WB-108 $59.95 

4 1C strips, 7 power strips 
4 Binding posts, aluminum plate 

WB-104 $33.95 

2 1C strips, 4 power strips 
2 Binding posts, aluminum plate. 


KEYTRONICS 

PROGRAMMABLE KEYBOARD 

An excellent ASCII Keyboard, fully Apple 
Compatible. Full size with numeric pad. 
fully programmable key switches with full 
data 41.15 


POWER 
SUPPLY 

CSA APPROVEI 

Our Famous “BLACK BEAUTY" power supp- 
ly, now reduced in price but not in quality. 
Our ratings are 5V-5A; 12V-2.5A; 5A-1/2 A; 
-12V-1/2A for real $79.95 


CONNECTORS 


OB SERIES 

DB-25 M solder $1.95 

DB-25F solder $1.95 

DB-25 M IDC, Flat cable $5.95 

DB-25 FIDC, Flat cable $5.95 

DB-25 M Right angle PCB $4.95 

DB-25 F Right angle PCB $4.95 

DB-25 Shell $1.00 

DB-15 M solder $1.95 

DB-15F solder $1.95 

DB-15 FIDC, flat cable $3.95 

DB-15 M right angle PCB $2.95 

DB-15 F right angle PCB $2.95 

DB-15 Shell $1.00 

DB-9M solder $1.75 

DB-9F solder $1.75 

DB-9 M right angle PCB $2.50 

DB-9 Fright angle PCB $2.50 

DB-9 Shell $0.75 

DRIVE CONNECTORS 

50 Pin Edge C, 8” drive $5.95 

40 Pin Edge C $4.95 

34 Pin Edge C, 5-1/4" drive $5.95 

20 Pin Edge C, Hard drive $4.95 

34 Pin Fem header 17x2 $3.50 

26 Pin Fem header 13x2 $3.00 

20 Pin Fem header 10x2 $2.00 

ASSORTED SEMI- 
CONDUCTORS AND 
OTHER STUFF 

(A) RED LED S/M/L 10/$1.00 

(B) GREEN LED S/M/L 8/$1 .00 

(C) AMBER LED S/M/L 8/$1.00 

(D) PIN PHOTODIODES, 

INFRA-RED 2/$1.00 

(E) PHOTO TRANSISTOR, 

NPN VISIBLE 2/$1.00 

(F) LDR (LIGHT PEP RESISTOR) .... $1 .00 


I NICADS 8.4V 7 “D” 

4A.H CELLS 


lie® MATRIX 
KEYBOARD 


$ 79.95 


This keyboard f its the above case and has 100% clone 
compatibility, it will allow operation of all lie® com- 
mands. Another bargain at $79.95 


SWITCHING 


Another great bargain from PARTS GALORE, A 
small power supply switching style that give 
POWER SUPPLY + 5v-4A; ±12v 1A and -5v (adjustable) on a 
compact 4x8” open frame PCB. Cost Northern 
Telecom $50.00 when they bought 5000 pieces. 
We got em when a subcontractor went belly up for 
10% of that price and we are selling em for 


$18.95 NEW IN BOX TESTED 


AC power cable (3 Wire) for above $2.50 


This is a high quality Hall Effect keyboard 
made by Microswitch of Canada for AES 
data and now bought by us for 10% of the 
$169.00 that AES paid for them in 10,000 
lots. They are a very good word process- 
ing keyboard with both serial and parallel 
data outputs for use with APPLE and IBM 
type systems and come complete with a 
ribbon cable connector and complete pin- 
out $24.95 


WIRED CARDS 


16K 
128K no 1C 
128KOK . . 
128 64K . . . 
128K128K. 
MC3242 1C 

DISC 

Z-80 

Applacard . 


$ 45.00 
$ 34.95 
$ 55.00 
$ 99.00 
$150.00 
$ 12.00 
$ 45.00 
$ 45.00 
$150.00 


Applaext 128K .$140.00 

Sprite gr $ 69.95 

TMS9918A 1C . . $ 18.95 
DISCSHMRCK $ 45.00 
80 Column . . . .$ 65.00 
80 Col. Sofsw . . $ 69.00 

Grippler $ 50.00 

Grip cable $ 19.95 


NEW LOW BARE 
PCB PRICES* 

GROUP 1 $7.00 each 

• Real time clock • PIA card 

• Rana 4 drive • EPROM 

•9 V Music •WILDCARD 

• Disc Controller • SAM TALKS 

• Disc Controller • COMMUNI- 

(Shamrock) CATIONS 

GROUP 2 $9.00 each 

• Grippler • RGB 

• 80 Column • Sprite graphics 

• 80 Column Soft • APPLACARD 128K 

Switch ADD ON 

•Z-80 

GROUP 3 $11.00 each 

• SSM MODEM • APPLACARD • AP- 
PARAT EPROM PROG • 16K • 128K 
All boards come with a parts list and 
placement diagram. We have all the parts 
of the PCB’s just ask for them. 

•Prices so low we require payment with 

MEMORY FLASH 

256K-150Ns DRAM $7.95 

64K-150Ns DRAM $ 1.00 

64K-200NS DRAM $ 1.25 

Prime stock, limited quantity. 


GREAT 


DEAL 


THE GREAT 
CARRIES ON 
AND GETS 
Our proven 6502 motherboard plus a 
numeric case plus a black beauty power- 
supply plus a numeric function keyboard 
plus any 4 bare pcb for $225.00 


COnPUTER 

jmasssm,. 

316 College St. 

Toronto, Ontario M5T 1S3 


Toll Free Orders Only 

1 - 800 - 387-1385 

Order Checking (416)925-8291 
Technical Data (416)925-1105 


MOTHER 

BOARD 


ne® ABS PLASTIC CASE 

$ 59.99 


IBM POWER 
SUPPLY 


One of the nicest open frame IBM type 
switching power supplies we have 
ever seen. Came from the defunct 
NCR IBM compatible, runs the whole 
thing, has + 5V-7A, + 12V-3A, -5, 

-12-V4A. A very good unit for starter 
system. Will not run hard disc system. 
A real Steal at $49.95 


OUR 6502 BOARD 

Now only $29.95 still with all 
the versatility of the original 


Now, we have a new keyboard, micro con- 
trolled with 3 levels of pre-coded func- 
tions for Basic, CPM etc. and at the same 
old price as before. 

Function Keyboard, Numeric $89.95 

Function Keyboard, Standard . . . . $73.95 


For those of you who would like to put your lie in. 
another case we have a high quality 100% plug in 
compatible Matrix keyboard with all lie keys plus the 
highly desirable numeric keypad for quick entry of 
numeric data $99.00 


SOLID ABS 


NUMERIC 

$ 59.95 


100% lie® Compatible, for those of you who wish to 
build a clone of the very popular APPLE lie® . This 
board is a reverse engineered copy of the lie® and is 
100% compatible. We have the motherboard and the 
custom ICs only. All other parts are widely sold. The 
custom ICs are workalike chips that do not infringe 
any copyrights. The software for operating the board 
must be obtained elsewhere as we do not have it for 
sale. When we say 100% we mean it. 


A very good buy at $49.95 

Custom 1C set(2) $49^95 

Keyboard encoder (AY3-3600) $ 14^95 

Character generator, U/LC $14.95 


This case is made to fit the Mother Board listed here 
for making lie® clones and it makes a very nice look- 
ing copy. There is just enough difference to avoid 
design infringement. The case also has no brand 
names or other marks on it. 

A good buy at $59.95 


APPLE lie® 

DRTACHED NUMERIC KEYBOARD 

$ 99.00 


ASCII KEYBOARDS 


APPLE® DETACHED 
KEYBOARD S159.00 


The excellent MARK-II Apple detached 
keyboard using serial cata (IBM) format. 
Pluqs directly into Apple PCB . . $159.00 


Circle No. 27 on Reader Service Card 






COnPUTER 


MBE-XT IIHHHBHk 

AN IBM' 

XT Compatible 

8 Slot Mothorboes' 

MBE-XT BARE PCB WITH 

manual and schematics. 1 

$49.95 

iBSSfiBSSWffiSL,- 

316 College St. 

Toronto, Ontario M5T 1S3 

Toll Free Orders Only 

1 - 800 - 387-1385 

Order Checking (416)925-8291 
Technical Data (416)925-1105 

LAZY BOARD 

• 8088 16 Bit Microprocessor 

What is your time worth?? We have had • 8087 Math Processor. Optional 
a bunch of MBE-XT boards stuffed and * Up to 256K Dram on Board 

wave soldered so you can save all that * ^ as Digital Delay Line for Error Free Memory 

time soldering them up. All you need Refresh 

are the IC’s memory and BIOS and you * 8 ,BM Compatible Expansion Slots 
are set to go 149 00 * 4 DMA and Timer Channels 

. y, • 64K/128K Eproms Jumper Selectable 

FULLY WIRED AND TESTED WITH . will run any Compatible BASIC 

64K ON BOARD WITH MEGABIOS • IBM Power Plug Compatible 

AND MANUAL • Same PCB size as IBM XT 

0OOCOO • Runs PC-DOS and CPM-86 

v • Compatible BIOS in stock 

MAIL' ORDERS: We accept VISA; MC; 
AMEX; credit cards. Money orders, che- 
ques (2 week wait) are also OK. Minimum 
packing and handling fee $5.00 or 5%, 
whichever is larger. The only COD we use 
is via CANPAR (Add $4.00 COD fee) or 
motor freight. We do not use postal COD 
at all. All Ont. res. add 7%. All prices are 
subject to change without notice. 
Returns are subject to a 20% restocking 
charge. 

USES CHERRY BRAND 
CAPACITIVE KEYSWITCHES! 

At last a good low cost keyboard for the IBM 
PC, XT or compatible machine. Uses 
capacitive keys, has a very good feel”, and 
has TYPEWRITER LAYOUT for easy word- 
processing at the very low price of $99.00 

MEGA BIOS 

The amazing MEGABIOS® from DTC TAIWAN BIOS, not as good or 100% 
of Dallas. A fully rewritten BIOS that compatible but it will get you running 
allows you to make a fully compatible and save you bucks $24 95 

legal system. Note they do not ask 

MEGABUCKS® for it, only ...$39.95 


IBM BARE PCB 


(A) Color Graphics (Persyst) $27.95 

(B) Monochrome graphics $24.95 

(C) Disc controller $17.95 

(D) Disc controller + Printer $24.95 

(E) Disc controller + Game $24.95 

(F) 10 + 2 I/O clock etc $24.95 

(G) Multifunction card 1 1 function $24.95 

(H) AST SIXPACK COPY $34.95 

(I) Parallel printer $17.95 

(J) RS-232 card $17.95 

(K) Simple modem card $17.95 

(L) Disc for above $ 8.00 

(M) 512Kcard $24.95 


(N) 256K short card $19.95 

(O) IBM 6” extender for service $19.95 

(P) WW Proto, full sized with DB-9 & 

DB25 footprint $24.95 

(Q) WW Memory proto, full sized with 
256K (IMeg) memory laid out on one 

end with DB-9, DB25 footprint $29.95 

(R) 51 2K Mapping PROM $12.95 

(S) Multifunction PROMS(2) $24.95 

(T) 2732 for color graphic $10.00 

All cards come with a detailed parts list and 
placement drawing, we also have all parts needed 
for them. 


KEYTRONICS 5150 
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Yes the famous KEYTRONICS 5150 IBM® com- 
patible keyboard. MADE IN USA. We bought a 

bunch and can sell them for only $119.00 

We also have some Taiwan copies that are 

quite good and all are checked for only $99.00 

And lastly we have some Taiwan copies of 
the famous KEYTRONICS 5151 keyboard with all 
the same enhanced features for only $139.00 


512k MEMORY KIT 

RAM DEAL RAM DEAL RAM DEAL RAM DEAL 
RAM DEAL This is a real deal. All the parts for a 
512K IBM® memory card, including the card and 
all the RAM and sockets and other small parts. 
This would normally sell for around $279.00 or 
more. Now for a short time we can offer this kit for 
only $139.95 


MBE-XT 


MBE-XT Motherboard, wave soldered with no IC’s at 

all with manual and schematics $149.00 

As above with 64K, BIOS, tested with all IC’s and fully 

burned in, 8 Slots $325.00 

BASIC SYSTEM, MBE-XT, A & T with 256K with one 
360K drive & controller with power supply, hinged lid 

case and MEGA-BIOS $895.00 

MBE-XT SYSTEM + , The fully loaded MBE-XT system 
with 256K on board, BIOS, Cherry keyboard, color 
graphics, 2-360K DSDD Drives with controller and 
serial, parallel ports, calendar, clock and many more 
small features, fully tested, ready to go $1395.00 


If you want a wave soldered 
board to save you the soldering 
time, LAZY kit $169.95 


MONOLITHIC CAPS 

MONOLITHIC CERAMIC CAPS 

We bought 100,000 of em dirt cheap, they are very 

good quality, 63V, 0.2” lead spacing. Now only 10c ea. 

50 pcs $ 5.00 

100 pcs $ 9.00 

1000 pcs $85.00 

more? ask! 


IBM CASE 

We have the nicest case of all the various com- 
peting cases, ask any friend who has bought 
someone else’s case and then has seen ours. The 
lid is hinged with pushbutton access. The back is 
cut for 8 XT slots and it comes with all the case 
back inserts for cards, card guides, blind disc 
filler plates, standoffs, feet, screws, all for . $79.95 
Please specify back or side cutour for power sup- 
ply. 


We also have an IBM 8 Slot/6502 Board dual duty 
case for making IBM look-a-like 6502 
systems $79.95 



MEGABOARD CASE, similar to the above. 
Fits the MEGABOARD exactly for back 
power supply $99.00 


PARTS, PARTS, PARTS, PARTS, PARTS 

LS for IBM 

Systems 


Hard to get parts for your 
IBM computable (8088) 
systems and peripherals 


Hard to get parts for your 
6502 systems and Apple 
Compatible Peripherals. 


8088 CPU $7.95 

8087 Math Processor $219.00 

8237A-5 Prog. DMA Cntrl $8.95 

8250 Serial Port $9.95 

8253A-5 Prog. Interval timer $5.95 

8255A-5 P.I.A $4.95 

8259A Prog. Interrupt Cntrl $4.95 

8284A ADC clock gen & driver $5.95 

8288 Bus Controller $9.95 

8272 Floppy Disk Controller $9.95 

I NEC 765 Floppy Disk Controller 

((equivalent to 8272) $9.95 

^ Set of 8088, 8255A-5, 8237A-5, 8288, 8284, 8253A-5 

£ and 8259A $55.00 

^2716 $3.49 

22732 $3.95 

22764 $4.95 


DELAY LINES 

100ns delay line $5.00 

7ns delay line $13.95 

62 pin edge con (high quality) $1.89 

5 pin Din conn $1.25 

Power conn $1.25 

Dip switch 8 pos $2.49 

4.7k x 6 sip $ -69 

4.7k x 8 pin sip $ -69 

8.2k or 10k 16 pin Resistor or network $ .99 

33ohm x 8 network $1-10 

Small speaker $1.99 

.1 uf 50V high quality bypass capacitors $ .10 

Trimcap $ .99 

34 pin card edge con $5.95 

for your floppy controller 


00 $0.39 

02 $0.39 

04 $0.39 

08 $0.39 

10 $0.45 

20 $0.45 

27 $0.45 

30 $0.45 

32 $0.80 

74 $0.50 

138 $0.70 

158 $0.75 

175 $0.80 

243 $1.20 

244 $1.25 

245 $1.50 

273 $1.50 

322 A $6.00 

323 $3.50 

373 $1.40 

374 $1.40 

377 $1.25 

670 $1.75 

7407 TTL $1.00 

5 SERIES 

S00 $0.75 

S02 $0.75 

$0.75 

$0.75 

S74 $0.85 

SI 38 $1.75 

S157 $1.85 

SI 58 $1.85 

S374 $3.25 

MISC 

75477 $1.25 


S04 . 


6502 CPU $ 5.50 

6845 CRT controller $ 9.50 

68A45 CRT controller $ 9.95 

Z80A CPU (4 MHz) $ 4.99 

MC3242 $11.95 

74LS367 $ .62 

74LS259 $1.39 

74LS161 $ 99 

74S74 $ .82 

74S174 $ 1-70 

74LS323 $ 4.55 

Card edge connector (50 pin) $ 2.49 

RCA jack PC mount $ .69 

6 pin power square connector $ .99 

Phono jack (small) $ -99 

MPSA 13 trans $ .55 

2N3904 trans $ .19 

2N3906 trans $ .27 

MPSU51 trans $ .79 

2N4258 transistor or equiv $ .69 

1KSIP lOpin $ -69 

1KSIP8pin $ .69 

10K SIP 10 pin $ .75 

4 pos dip sw $ 95 

20 pin female header for disk drive $ 179 

20 pin male $ 1-69 

50 pf trimcap $ -89 

220 ohm trimpot $ -69 

20 conductor ribbon cable $ .89/ft. 


SWITCHING POWER 
SUPPLY 

110V, 60Hz with Fan and two 
rear switched outlets. 

These power supplies fit our cases. 

100 WATT +5V-10A; + 12v-3.5A; ± 12V-1/2A 

$139.00 

130 WATT +5V-14A; + 12v-4.2A; ± 12V-1/2A 

$149.00 

Please specify, side or back switch 



8" DRIVE 
SWITCHING 
POWER SUPPLY 


$39 95 



The greatest 8” Drive supply we have ever found. Has 
24V-2.2A 5V-3A and -12V-.17A. All you need for a dual 8” 
Drive system. A switching power supply by ASTEC . . .$39.95 


WE'VE COT 


5 - 1 / 4 " 

HALF SIZE DRIVES! 
For IBM PC, Tl PC, 
XEROX 820 



Shugart/Panasonic y 2 sizes 
SA455-3AEC $169.00 

TEAC (A Cadillac Drive) Vz 
size FD55B $169.00 


• 40 Track per side 48 TPI 

• Double-sided, double 
density 

• Same as SA455 

• Latest head & drive 
technology 

• Fast access time 


QUME 

Yes we have the same QUME drives that IBM uses in their IBM-XT® system. 40 track, 1/2 
height, double sided, double density. The exact ones you need to upgrade your’ old 
system or build your clone system up to the max. These are brand new drives that are 
from QUME’s own inventory. They are absolutely perfect, at a perfect price of 
on| y $135.00 


Circle No. 28 on Reader Service Card 



Boards of the Rings 


Bulletin boards are far more than places to check out the latest version of 
MODEM7. Here's a look at some of the more interesting ones. 


by Frank Lenk 



S o you're a paid up subscriber to 
CompuServe, the Source, and In- 
foGlobe. So you log on regularly to 
countless mainframes and you're a leading 
light of the local BBS scene. 

So what. That stuff is tame. 

Let this be a formal invitation for a tour 
of where the real modemites hang out, a 
look 'round the weirdest and wildest online 
systems in the world. 

Oh all right. Maybe not the whole 
world... but the Western hemisphere, 
definitely. 


GAS Attack 

GASNET is certainly a far out sort of 
board... literally. To appreciate the truth of 
this statement you have to know that GAS 
stands for Get Away Special. Then you'll 
want to be informed that a get away special 
is the polite name for a small, self-contained 
experimental bundle to be hoisted skyward 
aboard the space shuttle. 

GASNET is operated by NASA. The 
purpose is to provide support to groups 
preparing GAS payloads. There's a lot of 
support reguired, since the GAS modules 
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have to adhere to some pretty strict criteria. 
Most of these are laid out in a technical 
publication, but there are always unfore- 
seen questions. 


been flown, and two hundred and six- 
ty-three users hold reservations for a fur- 
ther four hundred and fifty-one loads. The 
latter group ranks McDonnel Douglas Astro 
Company right alongside Hanover High 
School and the Atlantis Casino Hotel. One 
wonders about that last one... something to 



If you feel the outward urge yourself, 
you might want to know that GAS payloads 
are available as follows. Two and a half 
cubic feet, weighing no more than sixty 
pounds, sells for three thousand dollars 
American. The same volume but weighing 
up to one hundred pounds will set you back 
five thousand bucks. A five cubic foot, two 
hundred pound load can be had for a cool 
ten grand... a bargain, really. I gather from 
perusing the GAS BBS that most of the ex- 
perimenters are benefiting from corporate 
sponsorship. 

Considering its antecedents, GASNET 
in itself is an amazingly pedestrian little 
system. It runs on a Northstar micro with a 
mere forty kilobytes of RAM, two floppy 
drives and a Hayes modem. The software is 
written in Northstar BASIC. The system is 
based in Maryland. . . apparently at the God- 
dard Space Flight Center... and is ad- 
ministered by two individuals, Bob Pincus 
and Clarke Prouty. 

The command structure of GASNET is 
conventional. B lists online bulletins. There's 
E to enter messages and D to delete them. R 
reads the messages and S scans them. 
There are some other frills, but we won't go 
into that. 

The bulletins section is fairly well to the 
point. Its topics include current GAS flight 
assignments, GAS payload reservations 
and similarly relevant matters. Peering 
within some of the files I discovered a very 
complete description of all the payloads for 
the shuttle Discovery. These included a 
radio experiment... built by the MSFC 
amateur radio club. . . that was to broadcast 
test data from the other experiments to 
amateur radio operators around the world. 
Another experiment dealt with the germina- 
tion of radish seeds. Yet another concerned 
solidification of lead antimony and 
aluminum copper alloys. 

So far thirty-three GAS payloads have 


the behaviour of roulette wheels in 
zero gravity, perhaps. 

Also listed is somebody named Richard 
Boudreault, apparently connected with 
Canadian Astronautics Limited. A fellow 
countryman, and I've never heard of him. 
Such is fame, I guess. 

Scanning further, one catches glimpses 
of the GAS process. There's a list of people 
who have mailed in their payload accom- 
modation requirements... PARs... and are 
building and testing their payloads while 
preparing phase three safety documents. If 
they get through this process, they go on 
the STS mission queue... whatever that is. 

When I logged on there were six- 
ty-nine messages current on the message 
board. . . an average number for an average 
BBS. Their topics ranged from "prelaunch 
survival time" and "melting alloys" to "pen- 
pal messages". One, from CE Williams High 
School, was an open query about "suitable 
films for astro photography which are cold 
resistant and give the best compromise bet- 
ween sensitivity and resolution." I don't 
recall studying any of this stuff in high 
school myself. 

By the way, message thirty-two or so 
points out that payloads will sit in the con- 
tainer for between sixty and eighty days 
before they are actually launched. This 
would be on top of any specific 
bureauocratic discouragement to those who 
figure they could just climb into one of those 
cans, lock the lid from the inside and really 
get away from it all. 

Cryptical Envelopment 

For the more academic of temperament, 
there's a system run by the International 
Association for Cryptologic Research, 
IACR. A standard RBBS system, this one is 
dedicated to "the exchange of information 
and programs between professionals work- 
ing in the field, but it may also be used by 
the public to ask questions regarding securi- 
ty and privacy, provide feedback to 
authors, etc". 


The next part of the message states that 
the American International Traffic in Arms 
Regulations, IATR, "prohibit the dissemina- 
tion of certain types of technical data, in- 
cluding unpublished cryptologic data, to 
foreign nationals." That's us, you realize. 

I discovered many little tidbits of this 
kind on the IACR board. For instance, you 
may not know that the 1 984 Symposium on 
Security and Privacy will be held April 30 
to May 2. 

Somewhat more useful was the sug- 
gested reading list. Jueneman highly recom- 
mends David Kahn's 1967 book The 
Codebreakers. Be sure and get the hard- 
back edition: it's got all technical 
background omitted from the paperback. 
There's also IEEE Catalog Number EH0183 
4, Tutorial: The Security of Data in Net- 
works, edited by Doctor Donald Davies. 
That one's fifteen dollars to IEEE members. 

One message on the main board men- 
tioned a book by Ledgard, McQuaid and 
Singer, called From Baker Street to Binary. 
Dedicated Sherlockians please take note. 



Other messages on the board were 
about what you'd expect. One mentioned 
that Bob Lucas of Trigram Systems, 3 
Bayard Road number 66, Pittsburgh, PA 
15213 has come up with a very good 
public domain 8088/8086 implementation 
of the DES Data Encryption Standard. It is 
uncertain whether getting this into Canada 
would need Department of State approval. 
Another message, apparently posted by a 
Canadian, quotes the American Office of 
Munitions Control as stating that DES is 
specifically excluded from the IATR regula- 
tion "by virtue of Section 1.23.12". Your 
guess is as good as mine. If the FBI comes 
knocking at your door, don't blame me. 

This second message also points out a 
very typical political situation. Apparently 
the Canadian regulations under the "export 
control list" control the export of cryp- 
tographic technology from Canada to all 
countries except the United States. This is 
good news. . . we can send them anything we 
want. 

Shrink Tank 

If all this trekking through electron land has 
got you a bit uptight, fear not. Now there's 
help for the suffering millions... TelePsych, 
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an online psychiatric service run by Doctor 
Timothy Miller, PhD, of Stockton California. 

I know, this sounds like the craziest idea 
of the lot, but Doctor Tim manages quite a 
winning tele-personality, and really makes 
the system work. As I told him in my parting 
note, after only twenty minutes or so on the 
board I felt better already. If this one wasn't 
so ridiculously distant, as the fruit flies, I'd be 
on it all the time. 

Not that I really need it, you unders- 
tand. 

Table One 

the systems 
GASNET 

Bob Pincus, Clarke Prouty ... MD 
(301)344-9156 

International Association for Cryptologic 
Research 

Robert R Jueneman, SYSOP 

6:30 pm to 7:30 am EST, 24 hrs on weekends 

(703) 237-4322 

TelePsych 

Timothy Miller, PhD ... Stockton, CA 
(209)473-8296 

Grateful Dead Board 

Klaus and Gretchen Bender ... Gettysburg, 
PA 

(717)334-8680 


Doctor Miller is scrupulously profes- 
sional at all times. His opening message not 
only gives his California medical license 
number, it even gives you the address and 
phone of the California Psychology Examin- 
ing Committee of the Department of Con- 
sumer Affairs. Everything is heavily 
password protected to insure privacy. One 
of his bulletins, pamphlet ninety-nine, is en- 
titled "why trying to break into TelePsych is 
futile". Miller does mention that the only ex- 
ception to the confidentiality rule occurs if 
you reveal that you are planning to serious- 
ly harm yourself or someone else. 

Miller has been as ingenious as he has 
been professional. He solves the problem of 
how to bill his patients in the following way. 
You pay a twenty-five dollar deposit to 
become registered. The doc charges 1.4 
cents per word to read your incoming 
messages... that's about five bucks a page. 
Mail from Miller to you costs four cents a 
word, but only if you decide to accept the 
message by reading it. After your original 
deposit is exhausted you can run up a 
balance of another fifteen dollars, after 
which aid will be cut off until you come 
through with some more dough. 

This may sound mercenary the way I 
say it, but coming from Doctor Miller it 
sounded very fair. All the money matters 
are clearly set out up front. 

It really is impossible for me to do this 
board justice in a few short paragraphs. 
Miller has a selection of pamphlets online 


relating to various topics of heavy interest, 
including male and female sexual problems, 
depression, anxiety. . . even computer addic- 
tion. I won't quote from these, for fear of be- 
ing accused of misquoting and dispensing 
rash second hand advice. All I can do is 
reiterate: the doctor writes well, and I really 
did feel better for scanning his board. 

The Faster We Go The Rounder 
We Get 

Naturally, I've saved the best for last. Lurk- 
ing in the back pages of a little known 
periodical... Relix magazine... I discovered 
the existence of... wait for it... a Grateful 
Dead bulletin board. In this day of rock 
bands that seem to reproduce by fission... 
breeding like hepatitis germs on a rusty nee- 
dle... the Grateful Dead... 'the Dead', to 
their friends... have simply got to be the on- 
ly band to spawn a dedicated BBS. 

In case you didn't know... and you pro- 
bably didn't... the Grateful Dead have long 
operated a hot line phone, with a recorded 
message announcing upcoming tour dates. 
This is the only advertising the band does, 


There are many good reasons, and I 
discovered one of the best almost as soon as 
I logged on. Going into the to chat mode, I 
learned that Klaus had spare tickets for the 
next Dead concert... sold out, alas, months 
before. 

Another function, as I've hinted above, 
will be for the exchange of concert tapes. 
Many Deadheads now boast tape collec- 
tions reaching into the hundreds of hours, 
and will trade fiercely to fill in any gaps. It is 
no exaggeration to say that every concert 
ever played by the band in its twenty year 
history has been preserved... somewhere, 
by somebody. 

Besides listening to music, I also found a 
considerable interest in playing music. A 
number of users have been swapping song 
chord patterns back and forth. Considering 
the wild arrangements of some of the songs 
and the scarcity of legitimate sheet music, 
this could be quite a boon to budding 
talents. 

Klaus is doing very well in posting cur- 
rent concert dates... complete with recom- 
mended local accommodation and other 



although it is on tour year round... making 
two complete sweeps of the States every 
year and selling out virtually every hall it 
plays. 

It was only a matter of time before this 
sort of service went digital. However, the 
present BBS is unaffiliated with the official 
Dead organization, operating through the 
good graces of Klaus and Gretchen Bender 
and a Commodore 64. Klaus, an engineer 
with the Federal Communications Commis- 
sion, acquired the Commodore largely in 
order to catalogue his swelling collection of 
concert recordings... taped by legions of 
faithful Deadheads and traded like baseball 
cards. The BBS was a recent inspiration, but 
has now been up for over three months. It 
will be going to twenty-four hour operation 
starting the first of August. 

By the way, the FCC also had a need 
for some computing power. Klaus put in a 
good word, and now the FCC's frequency 
allocation system runs on a Commodore 64 
too. 

Why a Grateful Dead bulletin board? 


facilities. The user response reflects his care 
and attention. Although he's been getting no 
more than three to four calls a night, these 
have come steadily and from all over the 
States. I myself had the honour of being his 
first international caller. 

There's no better way to close than to 
repeat Klaus' sign off quote. 

"Once in a while you get shown the 
light 

In the strangest of places 
if you look for it right." 
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You can get bored of Lotus 1-2-3 after a while . . . some of us can do it almost before it 
boots. You can also get bored of WordStar, SuperCalc and AutoCAD. BASIC has enor- 
mous possibilities for boredom, while dBase III has been described as being one of the 
most potentially boring bits of software since the first release of CompuStiff's famous 
Grave Digger s Database. We won't even get into accounting packages. 

Commercial software can be stupendously, tediously, mind numbingly boring 
unless you have little utilities, patches, fixes and other synthetic trolls to keep your 
computer partying. This is. of course, why there is Almost Free Software^ 

In this, the fourth volume of Almost Free Software for the PC, we have rounded up 
a large collection of patches, games, utilities and business programs than ever 
before. This single disk contains no fewer than twenty eight unique programs . . . and, 
of course, no more than twenty eight unique programs. It's the nature of numbers to 
be dogmatic. 

BACKSCROLL Possibly one of the cleverest DOS utilities, Backscroll hooks itself into the PC and 
buffers whatever scrolls by. Using a very well thought out command structure it allows one to 
scroll back and forth through text which would normally have scrolled off the screen into oblivion. 

BIGCAL is a BASIC program which performs calculations on extremely large numbers. It 
handles data in floating point form, rather than in scientific notation, which allows for many places 
of accuracy. 

BUGS is a weird little ASCII game. Using the cursor pad one zaps a nuclear fly swatter around the 
screen blowing up this long crawling bug. It's a scream. 

CLOCK is a useful tutorial in writing character oriented device drivers for the PC, as well as being 
an improved replacement clock. SYS file for many real time clocks. The ASM file is included. 

CRYPTO is a BASIC program which descrambles cryptograms. It's an interesting study for puz- 
zle freaks. 

DEFRAG is a utility that will allow you to "defragment" your disks and make your applications 
generally run a lot faster. It re-organizes a disk, connecting up the fragments of files created by 
DOS. 

DOSEDIT is one of the most useful DOS utilities available. It enhances the command line editing 
facility of MS-DOS by creating a command stack. Now, rather than just being able to recall the last 
command with F3 the cursor arrows allow you to scroll through a whole stack of previous com- 
mands, re-executing the ones you need. 

DUMP is a program to produce hex dumps of object files. It's both useful in its own right and a 
good example of how to use the DOS disk service calls. The ASM file is also included. 

FREE is a very tiny file that tells you how much free space you have on a disk . . . without wat- 
ching a whole directory listing scroll by. It's especially handy on hard drives. 

KBFIX displays the status of the keyboard lock keys on the screen and makes the keyboard's 
character buffer longer to avoid losing bytes. 

LABEL changes the labels on drive volumes. It's a simple thing, but useful if you use the labels to 
keep track of your disks. 

LIST is an improvement over TYPE. It shows you the contents of a file with paging, and in a much 
more civilized fashion. 

MEMBRAIN is the most sophisticated RAM disk program we've seen yet. It allows for variable siz- 
ed disks and a number of other parameters. 

MONOCLOK is a screen cbck displays program to work on PCs with monochrome displays. 

MOVE is a program whbh moves and optionally erases files. However, you can have it query you 
about wild cards, such that you don't have to move all the files specified by a wild card. It's very 
useful. 

NEWBELL is a tiny germ of code which changes the sound of the PC's control G beep. It's almost 
useless, but it's very small. 

NUSQ is a file urtsqueezer. It's a particulary useful for people who downbad squeezed files from 
bulletin boards and need a way to get them unsquozen. 

PARCHK is trap to keep the system from locking up and saying “parity error" every time one of 
these little nasties comes down. It gives you the option of finding out what caused the error and 
recovering from it. 

PURGEDUP is a very sophisticated program for killing off obsolete backup files. It's of great use 
on a hard drive . . . which tends to get filled up with abandoned files quite easily. 

PX is a cross reference generator for assembler programs. It helps you keep track of where you 
put procedures in large files. 

QS is a DOS patch which eliminates the wait one normally experiences while the PC checks out its 
brains prior to booting. It's not compatible with every tiling, but it's still extremely 
handy. 

SDIR is an improved sorted directory program. 

SP is a very clever print spooler. It will allow you to print files into a RAM buffer and have the PC 
send them to the printer in the background while you move on to other things. 

SPACEINVADERS This a bit of variation on the popular arcade game, but it's fast and the 
graphics are superb. Green blood will ooze from your drives. 

SPEED is a very simple program which changes some of the PC's floppy disk parameters and ef- 
fectively speeds up the disk accesses for some applications. 

VDEL is a multiple fife deletion program that queries you prior to snuffing each entry. It's a bit like 
MOVE but it's much smaller. 

WHEREIS will locate a file on a disk even if it lurks in a subdirectory. It's primarily useful on hard 
disk systems. 

WIZARDS is an adventure game in the classfe style . . . except that it is easily the most sarcastic 
program in creation. It's profoundly huge . . . you can wander about its darkened corridors for 
hours. 


Volume Four 



This disk, with all of the programs listed here plus the appropriate 
documentation files is available for a mere 

$ 19.95 

plus seven percent Ontario sates tax 

Almost Free PC 
Moorshead Publications 
25 Overlea Boulevard 
Suite 601 
Toronto, Ontario 
M4H 1B1 

or, if you want to be high tech you can order by phone. Call 

1 - 416 - 423-3262 

during business hours. Have your VISA, Mastercard or 
American Express card handy. 

Fine Print: This software has all been collected from public bulletin boards and is 
believed to be in the public domain. The fee charged for it is to defer our cost in col- 
lecting it testing it and putting this collection together, and for the cost of the media 
and its handling. 

While we have endeavoured to make sure that this software does what it says it 
does, and while it has exhibited no bugs while we were using it. it is possible that 
some of it may not function properly on some PC compatible systems. We are unable 
to assist you in modifying this software for your applications. 

Moorshead publications warrants that the disk you receive will be readable. 
However, the post office may have other plans. If you are unable to read your disk 
please return it to us for replacement 
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Absolute Domination 
IBM PC WordStar 


Get out some tall, nasty looking boots and put on a really evil 
expression... we're going to have the IBM PC version of WordStar 
cowering at all the feet it can find. It'll do all the things you always 
wanted it to do... all you have to know is where to patch it. 



W hen it's really humble and sub- 
missive... and completely recep- 
tive to your every whim and 
desire... WordStar can be quite a useful 
tool. In fact, if you get it to the state where it 
just follows you around on its hands and 
knees, pleading for the merest whisper of 
things that will please you, it can really 
become an extension of your fingers, 
transforming your thoughts into text with ef- 
fortless grace. 

You may not be familiar with the poten- 
tially menial nature of WordStar if you're us- 


ing the stock version. In fact, WordStar as it 
first comes from the crate isn't what you'd 
call all that co-operative. One might say 
that it's considerably inflexible, insisting on 
doing things its own way. You can bend its 
will considerably, however. All you have to 
do is to find out what to tickle and how long 
to keep it up before the little trog will break 
down and agree to anything. 

I've long regarded slimy old WordStar 
as being the best choice among word pro- 
cessors for pretty well everything I do with 
text. There are pots of other packages, but 
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most of them involve tradeoffs that Word- 
Star makes a lot more intelligently. 
However, a lot of what makes WordStar 
work for me is involved in the patches I've 
laid on it. While the slavering three eyed 
nether trolls of MicroPro's programming 
dungeons never saw fit to mention it in the 
manuals, WordStar was written to be 
manipulated and adjusted so as to optimize 
it for the preferences and applications of its 
users. 

In this feature were going to look at the 
internal structure of the IBM PC version of 
WordStar with an eye to messing with its 
works. 

Shooting Stars 

The first thing that's useful to know about 
adapting WordStar is that you really won't 
be doing anything particularly freaky when 
you're at it. WordStar was designed to be 
altered by the INSTALL program and the 
variety of patchers that MicroPro has 
coughed up. The same stuff that these pro- 
grams use is available for mere humans 
such as ourselves to play with if only we can 
locate it. 

In order to successfully meddle with 
WordStar you will need a copy of PC 
WordStar 3.30 and its overlays. Make sure 
that you are using a copy... you will have 
every opportunity to trash the thing, and it 
would be very uncool to do this to your 
original master. You may have to improvise 
a bit if you are using a version other than 
3.30, but you'll find that most of the ad- 
dresses and other stuff in this feature are 
common to all PC WordStars. 

You'll also need the DEBUG program. 
For the uninitiated, this is a thing which 
allows you to take an object file. .. that's what 
the bald guys in the lab coats refer to Word- 
Star as... and change bytes within it. It's the 
ideal beast for this sort of thing, although the 
syntax and general operation of it are a bit 
Martian nouveau. 

The fundamentally handy thing about 
patching WordStar is that all the stuff that 
one would sensibly want to patch is located 
in two tables, which we'll call the control 
code table and the flag table. The first of 
these things intercepts control characters, 
or combinations of control characters, and 
executes routines within WordStar that do 
whatever the control characters are suppos- 
ed to make happen. Thus, for example, if 
you hit control B, to reformat a paragraph, 
WordStar will look up control B in the con- 
trol code table, find the corresponding 'ad- 
dress of the paragraph reformatting routine 
and go do it. 

The flag table is even easier. It holds the 
status of all the toggles, the help level, the 
number of lines on the screen and so on. 
When you boot up WordStar, for example, 
it will check out the location that holds the 
help level. If the number there is less than 
three it won't show you a menu while you're 
typing. If you hit control J and H you will be 


able to enter a number which will wind up in 
this location, altering the help level. 

The first important thing to know about 
these tables, then, is where they are. The 
first useful byte in the flag table is at 0248H, 
while the control character table starts at 
location 048 1H. These are, of course, nasty 
hex numbers. However, don't let this worry 
you. You won't have to do anything par- 
ticularly weird with hex. 

If wandering Hs don't frighten you, 
even when they creep up from behind and 
howl about segment offset addresses in the 
night, you might want to skip this next bit. 
For everyone else there follows a brief look 
at how to work the DEBUG program as it 
pertains to patching WordStar. 

To get started, we have to get DEBUG 
going and get it to inhale WordStar so that it 
can be patched. Assuming that WordStar is 
called WS.COM on your disk, type 

A ►DEBUG WS.COM 

This will leave you with a dash for a 
prompt. 

Debug has a number of commands 
which aren't really applicable to what we're 
up to here. The only two you'll have to do 
anything much with are E, for edit, and W, 
for write, the latter being used to put the 
changes you make to the WordStar you 
have in DEBUG back into your disk file so 
they'll become a permanent part of your 
life. The Q command, for quit, is also handy 
as it will get you out of DEBUG when you're 
done so you can try WordStar and see what 
you've wrought. 

All of the numbers that get entered into 
DEBUG are in hexadecimal. There isn't a lot 
you can do about this, unfortunately, but, 
then, all the numbers in this article are also 
in hex, so it shouldn't be too bad. You might 
want to check out the "Hexes and How to 
Throw Them" article in the June 1984 edi- 
tion of Computing Now! if hex is a complete 
mystery for you. 

The edit command of DEBUG will allow 
you to see what individual bytes of Word- 
Star are holding and, optionally, to alter 
them. Let's begin with a really simple patch. 
We're going to change the aforementioned 
initial help level so that WordStar boots up 
set to help level two, with no menus showing 
when you are typing unless you call for one. 

The initial help level value is in the flag 
table at location 0360H. You would type 

-E0360 

and DEBI TG would respond with 

0896:0360 03. 

Now, the first thing to understand is 
what all this means. The 0896 before the 
colon is the segment address WordStar is 
presently occupying. It may be different on 
your machine. In any case you should bear 
in mind that, vitally important and in- 


teresting that this is to your computer it's ut- 
terly meaningless for this procedure and 
can be politely ignored. The next number, 
the one after the colon, is DEBUG confirm- 
ing the address you typed in. This is impor- 
tant, because if DEBUG managed to get 
confused and showed you the wrong byte 
you could patch something critical in Word- 
Star in a way it didn't take kindly to and fry it 
out. 

The third number is the current value at 
the location you specified, in this case three. 
This is the current initial help level. If you 
were to type in 02 at this point the three 
would be changed to two. You can repeat 
the E0360 command to see if this has actual- 
ly happened. 

In patching WordStar with DEBUG, 
especially if you are patching a version 
other than 3.30... which may not have 
everything at exactly the same addresses as 
I've used for the examples in this article. . . it's 
important that you think about what's going 
down. If you go to edit a byte and its current 
value doesn't make any sense... if the help 
level had been several hundred, for exam- 
ple... you'd probably have the wrong loca- 
tion. 

All Flags Flying 

Let's begin with a serious patch of the flag 
table. The control character table is a bit 
trickier, so we'll get to it in a moment. There 
are quite a number of useful flags to meddle 
with... they're detailed in table one. 

When you first unpack WordStar it 
does a lot of things that you'll eventually 
grow to be weary of. For example, it insists 
on showing you a line at the bottom of the 
screen that holds abbreviations for the con- 
tents of the PC's function keys. This is a drag 
once you know what they are and, as such, 
you might want to kill this line. « 

The line exists because MicroPro has 
tricked WordStar into thinking that it actual- 
ly has one fewer line of screen display than 
it actually does. As such, it doesn't go cheer- 
fully overwriting this line whenever the cur- 
sor reaches the bottom of the screen. It 
scrolls just before it gets there. 

You can untrick WordStar by simply 
telling it how many lines it really has. The 
pertinent byte is the first one in the flag 
table, at 0248H. If you look at this under 
DEBUG you will see that it holds the value 
18, which is actually twenty-four in 
decimal. If you make this 19, or twenty-five 
decimal, the function key line will be gone 
when next you boot WordStar. 

Another trip with WordStar is the 
delays it uses for its menus. If you were to hit 
control O and P, for example, quickly 
enough, the menu wouldn't appear at all. 
However, speed is of the essence, because 
the time you have to get your fingers flying 
across the keyboard is quite short. If you 
have a PC compatible that runs at a higher 
clock speed than does the authentic blue 
you'll probably find that the delay is almost 
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Table One 

The 

useful patch points in the flag 
table. 

0248 

80 

Number of lines on the 
screen 

0284 

02 

Highlighted text and 
background colour 

028B 

0B 

Normal text background 
colour 

Time to wait for menus 

02D1 

08 

02D2 

10 

Time to wait for messages 

02DC 01 

Default drive 

0360 

03 

Initial help level 

0362 

FF 

Insert mode (normally on) 

0363 

FF 

Show the directory 
(normally yes) 

0385 

FF 

Word wrap (normally on) 

0386 

FF 

Right justification (normally 
on) 

0387 

FF 

Veri-tabs (normally on) 

0388 

00 

Soft hyphens (normally off) 

0389 

FF 

Hyphen help (normally on) 

038B 

FF 

Show the ruler (normally 
yes) 

038D 

FF 

Show page breaks 
(normally yes) 

038E 

01 

Line space 

0392 

00 

Document mode (FF for 
non- document) 


negligible. You can change the delay by in- 
creasing the value at 02D1H. You'll pro- 
bably have to play with this number a bit to 
find a delay that suits you. 

If you like to write machine language 
programs or do other things that reguire 
straight ASCII files. .. that is, if you use the N 
mode a lot, you might want to create a 
special version of WordStar which comes 
up in the N mode automatically. Having 
done this, you could edit a text file by typing 

A^WS PROGRAM.ASM 

and have WordStar blast you right into N 
mode with your file staring out at you, 
scooting past the main menu entirely. 

The pertinent location is 0392H, the 
non-document mode flag. This contains a 
typical WordStar toggle. A value of 00 is 
considered to be "no" while FF is "yes". 
There are a number of these things in the 
flag table. 

There are several toggles that you 
might want to manipulate. Hyphen help, at 
0389H, for example, is one of the things I 
really despise and take great pleasure in 
toggling off. If you despise it too you can set 
it to 00. If you write letters or do other 
manuscripts that don't look cool with right 
margin justification you might want to kill 
this as well. It's at 0386H. 

You may have noticed that when you 
hit the tab key the cursor normally moves 
over five spaces. In fact, WordStar general- 
ly doesn't insert real tabs into your text 
files. .. it just pads things out with spaces. The 
tab positions are shown by exclamation 
points on the ruler at the top of the screen. 


There are instances wherein you'd pro- 
bably rather have real tabs, which move in 
fixed increments of eight spaces. One of the 
nice things about actual tabs is that when 
you backspace over one the cursor moves 
back eight spaces all in one shot. If you'd 
rather have real tabs, toggle the veritabs, at 
0387H, off. 

If everything you type is double spaced 
you can save yourself having to change the 
space setting every time you boot WordStar 
by patching it. It lives at 038EH... it's nor- 
mally one. 

I find that a black screen with coloured 
characters is a much easier thing to look at 
than is one that shines at you like some sort 
of high tech desk lamp. The authors of 
WordStar obviously felt otherwise... 
because they felt moved to make the work 
area bright blue. This turns my eyes into 
pumpkins if I look at it for a while and, as 
such, I have found this worthy of changing. 

The pertinent locations for the screen 
colours are 0284H for the highlighted text. .. 
menus and stuff that gets blocked off... and 
028BH for everything else. These are little 
tricky to use, however, because you have to 
calculate their values. Each of these bytes 
contains the colour codes for both the 
background and foreground colours. 

The colour code values on the IBM PC 


go like this. 

Black 0 Blue 1 

Green 2 Cyan 3 

Red 4 Magenta 5 

Brown 6 White 7 

Grey 8 Light blue 9 

Light Green A Light cyan B 


Light red C Light magenta D 

Yellow E Bright white F 

If you think of the byte as being two hex 
digits or, to make things a bit simpler, two 
characters, the foreground colour will 
always be the right character of the pair and 
the background the left character. Thus, for 
example, if you wanted the menus to come 
up as cyan characters on a red 
background... don't, it's relatively ugly... 
you would change location 0284H to 43. 
That's four for red and three for cyan. 

You can meddle with the flag table to 
your heart's content. While you can create 
some pretty bizarre versions of WordStar 
this way, you can't really do any serious 
damage to it and you can generally unpatch 
anything you do. 

You should also keep in mind that most 
of these toggles and settings can be chang- 
ed once you're into WordStar. Thus, just 
because you patch the hyphen help off 
doesn't mean that you can't change it later 
with the control O menu just like always. 

Loosing Control 

The control code table is a bit livelier than 
the flag table. For one thing, if you make a 
mistake in manipulating it WordStar will 
probably behave unpredictably. However, 
by altering it one can make the way Word- 


Star relates to the PC's keyboard a bit more 
human. 

The control code table consists of a str- 
ing of four byte entries. Each entry consists 
of two bytes for the control code... or code 
combination... followed by two bytes that 
are the address of the part of WordStar that 
does whatever the control code represents. 

In the case of, say, control X, which 
moves the cursor down the screen, the se- 
cond byte is 00, which WordStar ignores. 
The complete entry for the control X posi- 
tion in the table is 

18 00 FE 7E 

The 1 8 byte is a control X. This is twen- 
ty-four in decimal... yes, it is karmic how 
the same numbers keep turning up. . . and X 
is the twenty-fourth letter. The bytes FE 7E 
represent the address 7EFEH in WordStar, 
which is where the routine to move the cur- 
sor down lives. 

In to order change what some of the 
keys in the table do we have to change the 
addresses in their entries to the addresses of 
the routines we want to be executed when 
they're hit. Now, you may well ask how one 
finds out where the routines live in Word- 
Star... and well you should. In fact, these ad- 
dresses aren't written down anywhere per 
se, but they are inferred in Wordstar itself. 

Since each control code has an entry in 
the table, each control code has a cor- 
responding address for the routines that will 
handle its function. When you know what 
the control codes do... they're all explained 
in Wordstar's manual... you can figure out 
what each address in the table points to. As 
such, we can fairly easily discern the ad- 
dresses of the routines that handle each 
function. 

In fact, it's rarely necessary to map out 
every routine. You can go and work out the 
addresses for the ones you need while 
you're patching the code. It is helpful to 
know where the table entries live, 
however... there's an exhaustive list in table 
two in this feature. 

Let's start with a really obvious patch to 
get the hang of it. In order to backspace 
over a character and rub it out one must 
normally use the delete key on the PC's 
keyboard, which is inconveniently placed. It 
would be a lot easier if one could use the 
backspace key instead, but this generates a 
control H, the non-destructive backspace. 

There is a bit of an inconsistency in the 
rational of WordStar, inasmuch as both the 
control S and control H keys do exactly the 
same thing, to wit, moving the cursor left. 
No one actually uses the control H key, and, 
as such, making WordStar do a destructive 
backspace whenever it sees a control H... 
either from the control H key or the 
backspace key... shouldn't be much of a 
hassle. You can do this by finding out the 
address of the routine called by the destruc- 
tive backspace key and putting it in place of 
the address called by the control H key. 
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Table Two 

The control code table 


0481 11 FF Control Q for menu 

0485 OB FF Control K for menu 
0489 OF FF Control O for menu 
048D 0A FF Control J for menu 
0491 0A 08 Set help level 
0495 13 00 Control S - cursor left 
0499 08 00 Control H - cursor left 
049D 04 00 Control D - cursor right 
04A1 01 00 Control A - cursor left word 
04A5 06 00 Control F - cursor right 
word 

04 A9 18 00 Control X - cursor down 
04AD 05 00 Control E - cursor up 
04B1 11 13 Control QS - cursor far left 
04B5 11 04 Control QD - cursor far 
right 

04B9 11 18 Control QX - cursor bottom 

04BD 11 05 Control QE - cursor top 

04C1 11 42 Control QB - cursor start of 

block 

04C5 1 1 4B Control QK - cursor end of 
block 

04C9 11 50 Control QP - cursor last 
position 

04CD 11 56 Control QV - last search or 
move 

04D1 11 30 Control Q0 - cursor to 

marker 0 
through 

11 39 Control Q9 - cursor to 
marker 9 

11 12 Control QR - cursor to top 
of file 

1 1 03 Control QC - cursor to end 
of file 

1 1 06 Control QF - find text 
11 01 Control QA - search and 
replace 

1 1 0C Control QL - find Spellstar 
marks 

0C 00 Control L - repeat last com- 
mand 

11 17 Control QW - scan down 

11 1A Control QZ - scan up 
1A 00 Control Z - scroll up 
17 00 Control W - scroll down 

12 00 Control R - page down 
03 00 Control C - page up 


04F5 

04F9 

04FD 

0501 

0505 

0509 

050D 

0511 

0515 

0519 

051D 

0521 

0525 

0529 

052D 

0531 

0535 

0539 

053D 

0541 

0545 

0549 

054D 

0551 

0555 

0559 

055D 

0561 

0565 

0569 

056D 

0571 

0595 
0599 
059D 
05 A 1 
05A5 


05AD 15 00 


Del - destructive backspace 
Control dash - destructive 
backspace 

Control G - yankback 
Control Y - snuff a line 
Control Q del - delete left 
Control Q dash - delete left 
Control QY - delete right 
Control T - yankback word 
Control V - insert toggle 
Control B - reformat 
Control QQ - repeat 
Control N - new line 
Control I - tab 
Control M - carriage return 
Control P - insert control 
code 

Control KH - hide markers 
Control KB - start of block 
Control KK - end of block 
Control K0 - set marker 0 

through 

0B 39 Control K9 - set marker 9 
Control KY - move block 
Control KC - copy block 
Control KY - snuff block 
Control KN - column move 
toggle 

Control U - interrupt opera- 
tion* 


7F 00 
IF 00 

07 00 
19 00 
11 7F 
11 IF 
11 19 
14 00 
16 00 
02 00 
11 11 
0E 00 

09 00 
0D 00 

10 00 

0B 08 
0B 42 
0B 4B 
0B 30 


0B 16 
0B 03 
0B 19 
0B 0E 


05B1 

0B 18 

Control KX - save and quit 

0605 

OF 14 

Control ' 

05B5 

0B 04 

Control KD - save and 

0609 

OF 10 

Control < 



main menu 



toggle 

05B9 

0B 13 

Control KS - save and con- 

060D 

OF 05 

Control 1 



tinue 



toggle 

05BD 

0B 11 

Control KQ - abandon 

0611 

F 08 

Control 

05C1 

0B 12 

Control KR - read in file 



toggle 

05C5 

0B 17 

Control KW - write file 

0615 

OF 07 

Control 

05C9 

0B 0A 

Control KJ - kill file 



tab 

05CD 

0B 06 

Control KF - directory 

0619 

OF 18 

Control 



toggle 



margins 

05D1 

0B 10 

Control KP - print a file 

061D 

OF 03 

Control 

05D5 

0B 0C 

Control KL - log in new 

0621 

OF 13 

Control 



drive 

0625 

0A 04 

Control 

05D9 

0B OF 

Control KO - copy file 

0629 

0A 13 

Control 

05DD 

0B 05 

Control KE - rename file 

062D 

0A 06 

Control 




0631 

0A 10 

Control 

05E1 

OF 0C 

Control OL - set left margin 

0635 

0A 02 

Control 

05E5 

OF 12 

Control OR - set right 

0639 

0A 0D 

Control 



margin 

063D 

0A 09 

Control 

05E9 

OF 09 

Control OI - set tabs 

0641 

0A 16 

Control 

05ED 

OF 0E 

Control ON - clear tabs 



help 

05F1 

OF 06 

Control OF - set margins 

0645 

0A 12 

Control 



and tabs 




05F5 

OF 17 

Control OW - word wrap 






toggle 

* don't mess with this < 

05F9 

OF 0A 

Control OJ - justification 






toggle 




05FD 

OF 16 

Control OV - varitab toggle 




0601 

OF 04 

Control OD - print display 






toggle 





r - ruler toggle 
> - page break 

i - soft hyphen 

i - hyphen help 

jt - paragraph 

(C - release 

Z - centre 
5 - set line space 

- dot help 

- status help 

- flag help 

- market help 

- reformat help 
[ - margin help 

- command help 

- block move 

- ruler help 


PC/XT Compatible 

ECS1 -PC/XT 
Special 
$ 1195.00 

8088 processor • optional Intel 8087 
numeric coprocessor • 256K memory 
double sided double density disk drive 
detachable keyboard • colour-graphic 
board • 130 watt power supply • support 
PC software • 90 day warranty. 8 slot 
Mother board. 



UNIQMODEM 1200 HC 
1200/300 BPS Intelligent 
Modem Hayes Compatible 



The UNIQMODEM 1200 HC is 
Hayes Compatible, a high quality, 
low cost modem for use with per- 
sonal computers, stand-alone ter- 
minals, or other intelligent com- 
munications devices or systems. 


$ 395.00 


XT/PC MAIN PERIPHERAL 

Mother Board 8 Slot $269.00 

Color Graphic Card $159.00 

Multifunction $159.00 

Monochrome Card $139.00 

Monochrome Graphic .... $249.00 

Game Port $ 49.00 

RS232 Card $ 59.00 

Parallel Interface $ 59.00 

Disc Controller Card $ 89.00 

Case $ 69.00 

Keyboard (Cherry) $ 99.00 

Power Supply 130 Watts . . $139.00 

Printer Cable $ 25.00 

RS232 Cable $ 25.00 

Disk Drive Cable $ 15.00 

Moving Message Board . . $495.00 
TTL and CMOF test Card .$99.00 
150 Watt Power Supply ...$159.00 


ELECTRONIC CONTROL SYSTEMS 

1590 Matheson Boulevard. Su'te 1 & 2 Mississauga. Ontario L4W 1J1 

(416) 625-8036 Hours — Mon. to Fri. 10-6. Sat. 10-2 
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Let's start by getting the address of the 
destructive backspace. The entry in the con- 
trol code table... as found here in table 
two... starts at 0529H. The first byte is the 
key code... 7F... the second is a 00 and the 
next two are the address. In the case of 
WordStar 3.30 these are AE 83. 

Now, the table entry for the control H 
code is 0499H. The first two bytes are the 
character and its 00. The next two, at 
049BH and 049CH respectively, are the 
address. Change these to AE and 83. The 
backspace key will now function as a 
destructive backspace. 

You can change the functions of any of 
the keyboard keys you feel like mutating us- 
ing this table. However, one catch to this is 
that the menus which describe the functions 
of the keys aren't changed by this pro- 
cedure. As such, the information in them 
will be somewhat erroneous unless you can 
find the pertinent bits of the WSMSGS.OVR 
file and change them too. This latter bit is a 
party of the first magnitude, and one which 
you might want to leave for another time. 

The control code table also allows you 
to change how WordStar behaves in regard 
to its commands. You can, for example, turn 
single stroke commands that might be a bit 
destructive into double stroke commands. 
The entry for deleting a line, at 0535H, 


PC WordStar 

shows a single control Y as its code. If you 
change the 00 after this to a second control 
Y you will have to hit two control Ys to wipe 
out a line. A control Y and any other letter 
will be ignored. 

The one I changed immediately was the 
control V insert mode toggle. This is very 
easy to hit without noticing it, causing one to 
inadvertently wipe out text when one thinks 
one is pushing it before one's cursor. 

A Patch of Sky 

There are, not surprisingly, countless pat- 
ches you can lay on WordStar to make it a 
better slave. We've looked at some of the 
more useful ones here, but there are plenty 
more. If you get really hot with DEBUG you 
might want to see what else you can find. 

We'll look at some more patches in an 
upcoming edition of Computing Now!. 

Having gained the ability to customize 
WordStar for your specific applications 
you can, of course, create lots of specializ- 
ed WordStars, each one set up to default to 
the things you need for that task. This 
saves one a lot of time and keystrokes. 
Making WordStar bow and guiver at your 
very approach is, of course, a decent power 
trip if you've previously only been able to 
browbeat Toyotas. For the more domineer- 
ing, it's a useful way to get this already 


powerful slab of software to really kick off 
its gum boots and boogie. 

You've probably never seen WordStar 
really get down and dance, its bytes flying 
wantonly in the sultry night air. It's the 
stuff of poetry. CN! 


1 


Zomputlug Nawl 
loohshelf 

COMPUTER PROGRAMS IN BASIC 

AB01 $15.45 

A catalogue of over 1 ,600 fully indexed BASIC computer pro- 
grams with applications in Business, Math, Games and more 
This book lists available software, what it does, where to get 
it, and how to adapt it to your machine. 

PH118: INTERFACE PROJECTS FOR THE APPLE II 

R. HALLIGREN $17.45 

Provides Apple 1 1 users with a series of interface projects that 
are easily built and enable the user to discover the 
computer's capabilities through project construction. 

HB05-80 AND 8080 ASSEMBLY LANGUAGE 

PROGRAMMING 

SPRACKLEN $18.95 

Provides just about everything the applications programmer 
needs to know for Z-80 and 8080 processors. Programming 
techniques are presented along with the instructions. Exer- 
cises and answers included with each chapter. 

THE MOST POPULAR SUBROUTINES IN BASIC 

TAB No. 1050: $10.95 

An understandable guide to BASIC subroutines which 
enables the reader to avoid tedium economise on computer 
time and makes programs run faster. It is a practical rather 
than a theoretical manual. 

PH107: APPLE LOGO PRIMER 

G. BITTER & N. WATSON (1983) $19.95 

A pictorial starter book that will make LOGO easy for 
anyone. Includes easy to follow examples and reference 
tables. Also included is a workshop outline for teachers and 
leaders who want to train others. 

TAB 1199: THE MASTER 1C COOKBOOK $18.95 

A complete coverage of 1C families with a one-stop source of 
descriptions, pinouts, and ratings for all classifications of 
ICs. 

DIGITAL INTERFACING WITH AN ANALOG WORLD 

TAB No: 1070 $16.45 

You've bought a computer, but now you can't make it do 
anything useful. This book will tell you how to convert real 
world quantities such as temperature, pressure, force and so 
on into binary representation. 

THE BASIC COOKBOOK. 

TAB No. 1055: $10.45 

BASIC is a surprisingly powerful language ... if you under- 
stand it completely. This book, picks up where most 
manufactuers' documentation gives up. With it, any com- 
puter owner can develop programs to make the most out of 
his or her machine. 

PH113: THE VISICALC BOOK: APPLE EDITION 

D. BELL (1982) $20.45 

A helpful and informative guide to using VISICALC, the 
"electronic spreadhseet" software program that's perfect for 
pricing/costing estimates, profit/loss forecasting and hun- 
dreds of other business "what if" questions. Specifically writ- 
ten for Apple computer systems. 

TROUBLESHOOTING MICROPROCESSORS AND DIGITAL 
LOGIC 

TAB No. 1183 $16.45 

The influence of digital techniques on commercial and home 
equipment is enormous and increasing yearly. This book 
discusses digital theory and looks at how to service Video 
Cassette Recorders, microprocessors and more. 

PH112: APPLE FILES 

D. MILLER (1982) $20.45 

Aimed at the Apple user who is familiar with. BASIC and 
wants to set up or expand files for home or business. Includes 
programs for mailing lists, a medical records system, home 
inventory and more. 

HOW TO BUILD YOUR OWN WORKING MICROCOM- 
PUTER 

TAB No. 1200 $16.45 

An excellent reference or how-to manual on building your 
own microcomputer All aspects of hardware and software 
are developed as well as many practical circuits. 

PH213: WORD PROCESSING SIMPLIFIED AND SELF- 
TAUGHT 

J. CHRISTENSEN $7.45 

Illustrates how word processing functions in a typical office 
environment and explains the basic components and applica- 
tions that all potential users need to know, whether for 
business or personal use. 

PH181: THE DATA BASE GUIDE 

C. BENTON $26.50 

Complete step-by-step book detailing the necessary elements 
for selecting, organizing and implementing database systems 
for microcomputers. Presents material at a beginner's level 
yet through enough to aid the professional data processing 
person. 

TAB 1449: COMPUTER PERIPHERALS YOU 

CAN BUILD $20.95 

Shows you how to build A/D and D/A converters, cassette in- 
terfaces, light pens, disk drives, AC and DC control 
mechanisms, music boards and much more. 

To order, please use Order Form on page 65 
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We just 

couldn’t resist. 


l 




We said we’d never do another dealer ad. 

But we just had to show you our new packaging. 

You see, we’re spending millions on advertising to 
show it to your customers. 

Which means they could come through your door 
looking for it. Any minute now. 

And if that doesn’t have you running to the phone 
to stock up, consider all this. 

The new life-time warranty on Dysan®’s 100% 
surface certified diskettes is another clear statement of our 
better quality. 

New Point-of-Purchase displays, dealer incentives, 
plus product training, free sales manuals and a toll-free 
hotline. 

Now that you’ve seen our new box and what’s in it 


for you, we’ll try not to do this again. 

But if something comes up, well, we know you’ll 
understand. 

To order more diskettes contact your Dysan 
distributor and/or if you wish to find out how you can be 
a Dysan dealer call 1-800-387-9635. 

DYSAN CANADA INC., 80 Riviera Drive, 
Markham, Ontario L3R 2L6. 

Dysan 

Somebody has to be better 
than everybody else. 



Pitch Rider Review 


Computer music doesn't 
necessarily have to be played 
through keyboards. Let us 
check out a box which can 
create MIDI data from actual 
acoustic sound. 


by Steve Rimmer 


T he Pitch Rider is interesting in that it 
appears to have been initially design- 
ed for something guite different from 
the function that makes it so powerful. In its 
simplest incarnation it will take a note sung 
or played into it and tell you what note it 
would be on a standard piano keyboard 
and how many cents sharp or flat it is. 

This is an interesting enough little 
gadget, to be sure, although it has limited 
usefulness as it goes. However, somewhere 
in its evolution the designers of the Pitch 
Rider saw fit to heave a MIDI output jack in 
there... which totally changes its aspect and 
meaning in the cosmos. Within reason, this 
latest manifestation of the box turns it into a 
sort of analog to MIDI converter. 

There are limitations to it, of course, but 
for some applications the Pitch Rider is an 
amazing addition to one's system. 

Ride of Your Life 

The Pitch Rider can accept sound from 
either its own built in microphone or an ex- 
ternal jack out at the rear. The internal mike 
isn't really all that directional or 
responsive... sound from other sources is 
preferable. 



The sound one feeds into a Pitch Rider 
is extremely critical. It's enamoured of sine 
waves. All of the advertisements for the 
Pitch Rider show someone playing a flute in- 
to it... with good reason. Flutes are among 
the few instruments which the Pitch Rider 
can digitize with reasonable accuracy. You 
can train your voice to run the Pitch Rider 
pretty well, but it takes an hour or so. 

Guitars, for the most part... even when 
you play one monophonically... really don't 
cut it. There is supposed to be a polyphonic 
Pitch Rider in the work for axes. Other in- 
struments, like saxaphones, horns, viols and 
pianos confuse the Pitch Rider almost 
hopelessly. 

The ideal trip, then, is a flute with a Bar- 
cus Berry pickup. Barring this one can use a 
flute with a good microphone in a very quiet 
room. You have to turn off the computers, 
disconnect the phones and remove 
everything that even breathes from around 
your mike... with the possible exception of 
yourself... lest the Pitch Rider latch onto 
some extraneous sounds and fill your rests 
with grace notes and arpeggios you hadn't 
counted on. 

Allowing that one gets the Pitch Rider 
properly fed with noises... it's not really that 


hard... and properly set up the rest largely 
involves playing. Blast a note into the little 
swamp troll and its LED display will come up 
with the appropriate letter. Other LEDs light 
up for the octave and to tell you whether the 
note is a bona fide sharp or flat. Beyond this, 
there is a long bar graph thing at the bottom 
to show you how far off the absolute pitch 
the note is. 

While it's doing this, the Pitch Rider will 
also send MIDI data out to whatever it's con- 
nected to. It generates note on, note off, fre- 
quency and volume information. 

Chameleons 

If you hook the Pitch Rider to a MIDI syn- 
thesizer... such as the ubiquitous Yamaha 
DX-7... and play into it, the synthesizer will 
play along with you. Run the synthesizer 
through headphones... get some of the big 
padded ones so you can't hear the flute... 
and you'll be able to play on the flute any in- 
strument the synthesizer can manage. 

Now, this gets a bit strange. Patched in- 
to the DX-7, I was happily tooling away on 
the flute but it sounded just like a harp- 
sichord, or a cello, or vibes. . . the vibes were 
particularly good, sounding extremely 


52 


Computing Now! September 1985 





things one can concoct as potential applica- 
tions for a device of this sort. The popular 
cat harp, for example... twenty-four cats 
which have been trained to howl in an 
equally tempered scale when rapped on the 
head... might well become a MIDI con- 
troller. The other end of this... cats that can 
be played by another MIDI instrument. . . is a 
bit trickier. CN! 


m electronix Q COMPUTER MUSIC CENTRE ,nc. 

317 College St., Toronto, Ontario M5T 1S2 Tel: (416) 921-8941 

“The Computer is an unparalled tool for the artist “ Canada’s MIDI Specialists" 

THE YAMAHA CX5M MUSIC COMPUTER PERSONAL COMPOSER IBM PC/XT MIDI 

THE CX5M IS: 

PERSONAL COMPOSER 

THE ULTIMATE STUDIO SYSTEM ON AN IBM PC/XT 

- 32 trk sequencer (50,000 notes) w/full editing. 

- Instant conversion of sequenced tracks to score including 
individual part extraction, multiple-format scoring and 
complete on-screen editing. 

- Ultra high resolution graphics for copyright-quality printing. 

- DX-7 graphic voicing program. PROGRAM: $595.00 

Requires: 

IBM compatible 320K min. Dcocnw A?rnlfJnQi=Q 

(Our Loaded BEST w/512K & 2 Drives is $1795.00) PE pf?*fii?° MP ° SER 
Hercules compatible graphic card: $380.00 PACKAGE: $4049.00 

Roland MPU-401 processor and interface: $399.00 Epson FX-80 printer: 
Monochrome monitor: $229.00 (Zenith ZVM 122) $649.00 

- A dynamic DX-9 sound module on-board (96 voices, 
graphically programmable) 

- An efficient 8 part scoring system w / hardcopy printout. 

- Plays 8 voices simultaneously 

- Send your music out over 8 independent MIDI channels. 

- Produce audio-visual performances incorporating graphics 
and music. 

THE COMPLETE CX5M PACKAGE IS ONLY $825.00 

(Computer, YK-01 Keyboard, FM Composing & Voicing Programs) 

COMPUTER MUSIC CENTRE EXCLUSIVES: 

CMC 1 Voice Library (100 Voices: $39.95) 

CMC 2 Song Library (15 Songs: $39.95) 

CMC 3 DX-7 Voice Library (200 Voices: $49.95) 

CMC 4 DX-7 Voice Library (500 Voices: $99.95) 

CX5M Printers and retrofit cables call. 

NEW! The MSX book-a must for CX5M owners. 

Complete documentation: $32.95 

‘TEXTURE’ from Cherry Lane Technologies program price: 

$295 on 

The most complete ‘workhorse’ professional recording software on * 
the market! Complete real-time, step-time, and MIDI data editing. 

Link up to 64 8 track sequences to create songs or set of music. 

APPLE MACINTOSH MIDI 

APPLE II E/PLUS MIDI 

-Cherry Lane ‘Texture’ 

- Passport MIDI 4: Affordable 4 trk sequencer: $95.00 

- Yamaha DX-PRO: Graphic voice editing program for the 

Yamaha DX-7, including 700 voice disk 

- Passport MIDI Interface: $165.00 

- Roland MPU-401 Interface: $265.00 

Southworth TOTAL MUSIC SYSTEM 

99 tracks, 50,000 notes, automatic transcriptions, full editing of 
recording and scoring, even visual editing! Fully mouse driven. 

SOFTWARE AND INTERFACE ONLY: $649.00 

XU electronix © COMPUTER MUSIC CENTRE me. 

Order By Phone/Mail/or Drop In Canada-Wide 

Phone Orders and Enquiries: Long Distance 

(416)921-8941 (Order Line Only) 1-800-268-3798 

SOME VERY SPECIAL PRICES 

Roland Compu-Music: complete system $295.00 

Alpha Syntauri 5 octave System: complete with Mountain Music 
cards and software $995.00. 



System: 

Compatible: 

Manufacturer: 


Distributor: 


Price: 


Plans: 


Pitch Rider 

Any MIDI system, any 
decent flute. 

IVL Limited. #19 - 3318 
Oak Street, Victoria B.C. 
V8X 1R2, (604) 383-4320 
XL Electronics, Computer 
Music Centre, 317 Col- 
lege Street, Toronto, 
Ontario M5T 1S2. (416) 
921-8941 
$595.00 
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Frank Zappa even if I was playing 
Pachelbel. 

The ability of the Pitch Rider to track 
the flute is almost godlike. The literature 
says that it'll know the frequency within ten 
milliseconds plus one and a half cycles of 
the note you play. This amounts to a bit 
more than twelve milliseconds at A above 
middle C. In actual playing terms, it reacts 
pretty well instantaneously. Even if you play 
like Ian Anderson before old age set in on 
him you won't manage to fox the Pitch 
Rider. 

Playing it into a PC running Personal 
Composer is a hoot, as it will write scores as 
you play... something to watch. 

The thing that really did it for me in us- 
ing the Pitch Rider was in the difference bet- 
ween what things sound like when they're 
phrased on a keyboard and then on a flute.. . 
regardless of the voice that's being used. 
The notes are the same but the way one 
plays them is different, and really pedestrian 
sounding things took on a lot of new life. 

A Ticket to Ride 

The Pitch Rider is a good tool to tune your 
flute... or your voice... with. As a new input 
source for a MIDDsystem, however, it's in- 
spiring. It's also fairly cheap. 

There are a lot of really off the wall 
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Secret Trolls for CP/M 

While it isn't all shiny and state of the art any 
more, CP/M is a very viable operating system 
and, more to the point, a blast to hack in. 

Here's a cornucopia of tricks and techniques 
for assembly language programming under 
CP/M amassed through eons of travels. 


by Steve Rimmer 



I n writing machine language programs to run under CP/M 
there are guite a number of short cuts one can take which 
make the development of code a lot easier and, if you're real- 
ly sharp, the resulting code a lot faster. Some are pretty simple 
and obvious... especially after you know them. A few are down 
right devious. 

In developing Z80 code.. . especially in doing projects which 
entail developing large waving fields of code... these sorts of 
tricks can save a lot of time and hassle. A number of them aren't 


even programming things, but, rather, innovative ways to use the 
tools one has to play with. 

There are a number of CP/M based assemblers available, 
but, for the most part anything you want to do can be done with 
ASM. You can use MAC... its command line switches are guite a 
bit simpler to comprehend and macros are a powerful facility... 
but we'll avoid gilding the lily even a bit for this feature. Every- 
thing here is to be ASMable. 


54 


Computing Now! September 1985 


CP/M Trolls 


Trade of the Tricks 

The basic function of the assembler is to take mnemonic source 
code and make a hex file out of it. This involves doing two things, 
in essence. . . it has to translate the codes and their operands. . . and 
the pseudo ops... into bytes, and it has to keep track of the ad- 
dresses to which the bytes go. 

Let's start with a few simple ways to confuse the assembler. 

Relocatable code is very useful. If you had an assembler 
which supported Z80, rather than 8080 codes, and your com- 
puter used a Z80, you could use the relative jumps of the Z80 to 
write true relocatable programs, that is, ones which could be 
placed anywhere in memory and work. 

This is not the case, however. More to the point, it wouldn't 
be all that useful a facility even if you had it. Unlike as in the case 
of, say, an Apple running DOS, there aren't all that many places a 
program under CP/M is likely to go. Normally they all run at 
0100H. 

There are times when one wants to put little programs in high 
memory. The most useful application of this is in creating 
loadable operating system patches. The deal here is that you 
write a program which, when run, will change the CP/M in 
memory to do something it ordinarily wouldn't. 

A program like this will still load at 0 100H but the active part 
of it must move up to its high memory destination before it is ex- 
ecuted. This function is fairly easy. The hard bit is in making the 
code think it should run up there when it's assembled. 

Obviously if you write the relocated code so that it is just part 
of the file that loads and runs at 0 1 00H and then move it up to 
high memory, all of the absolute jumps and calls will point back 
down to low memory and the thing will fry the first time it en- 
counters one. 

The trick to this is to write a program with 
pseudo-labels; pseudo-labels are labels which have a value when 
they're assembled which is different from their actual value. 
Here's an example of their use. This program would be moved in- 
to high memory at 0E000H... assuming that there was a blank 
space and actual memory here. It would be patched into the 
BIOS such that all the console characters would go through it on 
their way to the screen. It translates them to upper case. 


SOURCE 

DEST 

OFFSET 


EQU 

$ 


EQU 

0E000H 

.•WHERE THE CODE GOES 

EQU 

DEST- SOURCE ;LABEL OFFSET 

TRANS 

EQU $ 

+ OFFSET 

MOV 

A,C 

,-COPY CHARACTER INTO A 

CPI 

'a' 

;IF IT'S LESS THAN a 

JL 

NOTRAN 

;DON'T TRANSLATE IT 

CPI 

'z' 

;IF IT'S MORE THAN z 

JG 

NOTRAN 

;DON'T TRANSLATE IT 

SBI 

'a' -'A' 

;OK THEN... TRANSLATE IT 

NOTRAN EQU $ 

+ OFFSET 

MOV 

C,A 

;PUT CHARACTER BACK IN < 

JMP 

CONIN 

;PUT REAL CONIN VECTOR 
HERE 


The dollar signs are the thing here. They are a little used ex- 
pression which eguals the current value of the assembler's pro- 
gram location counter. This means that, for example, the value 
"$" at the start of a program would be 0100H. 

If the difference between the start of the program, 0100H, 
and the start of the relocated code, 0E000H, is the value OFFSET 
then the expression $ + OFFSET serves as a moveable fake 
label. It's a bit cumbersome at first, but it works. 


This is a mistake everyone makes sooner or later. Having ex- 
ecuted the BDOS call and returned from it, the processor will pro- 
ceed to execute the string at MESS thinking it is a seguence of in- 
structions. The results should be unpredictable at best. 

The fact that the processor doesn't know the difference bet- 
ween bytes generated by mnemonics and those placed there in 
DB pseudo ops can be useful. For example, there are many cases 
in which one wants to save all the registers onto the stack, execute 
some routine and then restore them. This reguires eight instruc- 
tions and, more to the point, eight fairly slow instructions. 

If your computer uses a Z80 rather than an 8080... most of 
them do now.. . and if this facility isn't already being used in some 
sort of tricky interrupt handler.. . you might be able to save a lot of 
processor overhead on things like this by using the Z80's phan- 
tom registers. You probably didn't know about these guys. The 
Z80 not only has A, F, B, C, D, E, H and L... there is also a com- 
plete duplicate set of these things and a way of swapping them in 
and out. 

If you had a Z80 assembler you would be able to use the in- 
structions EX to exchange A and F with A' and F'.. . the primes are 
the phantom registers... and EXX to swap all the rest of the 
registers in one shot. As it is, however, you can still do it by using 
the bytes which these instructions assemble down to. The byte f or 
EX is 08H and the byte for EXX is 0D9H. Thus, the line 
DB 08H,0D9H 

stuck in your code where all the PUSHes would go will swap all 
the registers. The next time it is encountered it will swap them all 
back again. However, there are some catches to this. 

Unlike as in the case of saving the registers to the stack, you 
obviously can't nest these things. In some cases we will push 
things to the stack and still expect to have them to use in the code 
that's inside the push. You can't do this with a register swap. You 
could pass a value to the code inside the push... or the swap, in 
this case... by only using the EXX... 0D9H.., instruction and leav- 
ing the A register unswapped. 

Finally, as I mentioned before, some computers make use of 
the phantom registers for housekeeping. If your computer takes 
care of interrupts somewhere in its BIOS it may well do all its in- 
ternal fiddling with the phantom registers. If things behave 
peculiarly when you play with these instructions you probably 
shouldn't be using 'em. 

De Bugs 

In playing with commercial programs. . . or CP/M itself. . . one very 
often wants to make small patches to existing code. Invariably 
these don't go at 0100H and, in the normal course of events one 
would have to install them by hand using the mini-assembler in 
DDT. This is tedious. 

Here's a very simple patch. It changes the sign on string in 
the BIOS of my computer so it says something other than what 
was originally there. To use it I would create a SYSGEN image 
in which... through previous DDTing.. . I know to put the string at 
OD67H. I would lay this evil little change on it and SYSGEN it 
back onto the disk. 

Legally speaking I can do this because I wrote this particular 
BIOS. I'm sure it's foul and vile and nasty to do it to a commercial 
BIOS but this is between you and your conscience. In any case, 
this is an example... there are much more practical things to do 
with this technigue. 

Here's the code... 


Exchange of Prisoners 

The following program will most likely hang. 

MVI C,9 

LXI D.MESS 

CALL BDOS 

MESS DB There once was a hermit named Dave$' 


ORG 0D67H 

DB 26/Mother Martha's BIOS',13,10 

DB 'Copyright (c) 1903', 13,1 0 

DB 'Wombat Brothers 

Software',13,10 
DB '$' 

END 
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CP/M TroUs 


This assumes, of course, that the string that's in there now is 
as least as long as this one. It is in my case... I was extremely ver- 
bose. 

Now, to check out the numbers... the ORG tells the 
assembler that this code starts at 0D67H... usually code starts at 
0100H. You may well ask why this matters, as there are no jumps 
or calls or, in fact, any absolute addresses in this thing. This is 
mostly true... there are, however, implicit addresses. 

When we assemble this we'll get a .HEX file. Normally one 
would use LOAD to make this into a .COM file... which we won't 
do this time. The .HEX file contains hex numbers for all the bytes, 
checksums and, most important, absolute addresses where this 
code... such as it is... is supposed to go. 

Now, with the SYSGEN image, the code we want to patch, in 
memory, we would get into DDT. 

-IMARTHA.HEX 

-R 

-GO 

The I command sets the name after it as a file control block. 
The R command reads in the file set up by the last I. However, the 
tricky bit is that DDT treats files with the extension .HEX different- 
ly than it does all other files, which it would normally just load into 
memory. It interprets .HEX files, decoding their addresses and- 
putting them where they say they are supposed to go. As such, it 
will put our little patch up at 0D67H, right where we want it. 

This trick isn't limited to installing strings in code... although it 
is a lot easier than putting them there a byte at a time. It also 
works with little patches. Just ORG them out at wherever they're 
supposed to go and load them in with DDT. 

Another handy trick with DDT is knowing how to get into it 
from a program. In debugging a complex program under DDT 
you may want to be able to enter the debugger programmatical- 
ly. You can do this by putting the almost unheard of instruction 

RST 7 

in your code at the point where you want to pop into DDT. This 
leaps to a hook which DDT installs in- CP/M when it boots and 
drops you back to the dash prompt. Remember to take the RST 7 
out of your code when you're finished with it.. . a jump to this hook 
when DDT isn't installed can be unpredictable. 

Other Short Bytes 

Occasionally you'll want to re-execute a program which is still in 
memory. There are a number of uses for this facility. If you're us- 
ing an editor which takes a long time to get into and you acciden- 
tally exit it you'll probably rather get back to where you were as 
opposed to starting the whole ordeal over again. This is especially 
true if there is data in your program which you don't want to lose. 

If you'd had the forethought to have installed ZCPR2 you 
would be able to use the GO command. .. I know, no one has that 
much forethought. There is, however, an easier way which works 
under some circumstances. You'll need a null program. 

A null program is a .COM file which is no bytes long. You 
can make one by doing 

A** SAVE 0 RESTART.COM 

When you thereupon type RESTART the program will load 
into memory and the processor will run it, jumping to 0100H. 
Because the program has no bytes, however, there will be none 
of it to run when it gets there. The processor will run whatever us- 
ed to be in memory before you ran RESTART, thinking that this is 
what got loaded. This would be your previous program, which 
will get going again. 

There are a number of reasons why RESTART may not 
work. Many programs are not restartable... they alter themselves 


in some way upon being run the first time and cannot be accessed 
through the front door a second time. 

After the Crash 

A lot of the more slothful programmers use WordStar in the N 
mode to edit program files... I do this too. I can't get around to 
learning another editor even if there are better ones for the task. If 
you do this you'll have probably lost a few files to BDOS errors in 
your time. 

In general, the big programs aren't a problem when this hap- 
pens because big programs are built up bit by bit and most of the 
time one gets into a large file just to change a few bytes. You can 
always change 'em again. It's the little patches and files that you 
type in all in one shot that are so painful when they snuff it 
prematurely. 

You can save BDOSed WordStar file in a lot of cases... 
assuming you have DDT on the disk. 

Get into DDT. Yes, it will overwrite WordStar but this doesn't 
matter. DDT is much smaller than WordStar so it will only over- 
write some of its code... it won't trash the text buffer. 

The first thing you have to do is to locate the start of the text 
buffer. This varies amongst different versions of WordStar... start 
looking around 7800H. When you find your text go through it 
until you find the end. Let's say that it's up at OAOOH for this ex- 
ample. 

Lay the following command on DDT 

M7800.0A00.0100 

This will move your text down so that it starts at 0100H. Get out 
of DDT with a control C and save the file. You'll have to know the 
number of sectors worth of text you have... I usually just get lazy 
and specify a large number of sectors and edit the flotsam away 
afterwards. 

Reboot 

There are a lot of tricks that make CP/M assembly language pro- 
graming easier... most of them tend to be a bit specific. You'll no 
doubt develop a number of your own. Much of doing so involves 
simply understanding what all the tools really do, and using their 
facilities. 

Far from being the dead language that a lot of heads regard 
it as, CP/M is a powerful little beast for guite a number of uses. It's 
still worlds more fun to hack than is MS-DOS, and there's a 
powerful user base set up for it. CP/M based machines are a lot 
cheaper than are the newer sixteen bit machines and, unless you 
have some particular need for a half a megabyte of RAM you'll 
probably find them adequate. 

And there are no fiendish memory segments to worry 
about. . . a splendid trip to be sure. CN! 
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the IBM PC, Apple 1 1 -I- (with Z80 card) and CP/M 



Among the features of Stockboy are: 


If you're involved with managing 
stock, handling inventories or just 
counting the tins of beans you 
have on your shelves you're pro- 
bably already aware of how much 
a computer could help. However, 
commercial inventory control 
packages are expensive and inflex- 
ible. They usually only run on very 
large, costly computers. You'll 
need a three year course in astro- 
physics to learn how to use one. 


Stockboy is the inventory control 
package for people who want to 
run their businesses... not their 
computers. It can be mastered in 
a quarter of an hour by a gorilla 
or, if you're fortunate enough to 
be a human being, in rather less 
time. It explains everything in 
simple English and delivers clear, 
easily understood reports when 
ever you need them. 

And, perhaps most important, 
it costs about as much as a box of 
disks. 


• Inventory database maintenance with current maximum 
and minimum stock. 

• Notification when the stock of any item drops below a 
user defined minimum. 

• Point of sale terminal function. 

• Packing list / receipt generation. 

• Generates a customer list to be used in mass mailings. 

• Simple, user friendly menus 

• Clear, full screen editor and display 


Stockboy is written in lucid... portable... Microsoft 
BASIC. It will run under MBASIC, BASICA, GW- 
BASIC, BASIC-80 and most other versions of BASIC as 
it stands, or you can compile it with BASCOM to make 
it even faster and more compact. 

The package includes a complete set of readable 
source files. While Stockboy can be run as it is for 
most applications, having the source allows you to 


change it if your situation is a bit unusual. A complete 
discussion of the package appeared in Computing 
Now! magazine... the back issues are available. 

Stockboy is the most cost effective inventory 
manager there is. What's more, we can provide it for 
systems running PC-DOS, MS-DOS, and virtually all 
CP/M formats, including eight inch SSSD and Apple 
CP/M. The cost is only: 

$29.95 


(Oritario residents please add seven percent) 


A complete set of the back issues of Computing Now! 
that discussed the Stockboy software in detail is 
available for $f4.95. 


Software Services 
Moorshead Publications 

25 Overlea Boulevard, Suite 601 
Toronto, Ontario M4H 1 B1 

or order by phone at 1 - 416 - 423 - 3262 . 
Please have your Visa, Mastercard or 
American Express card ready. 

‘Copyright (c) 1985 Steve Rimmer 



UltraBoot for the IBM PC 

The MODEM7 question was one of the early philosophical paradoxes of 
the universe. You see, you need MODEM7 to get MODEM7 but if you have 
MODEM7 you really have no need to get it in the first place. There's a 
good reducto argument in there to disprove the existence of MODEM7 
and, if you stretch it a bit, everything else too. Here is a simple im- 
plementation of MODEM7 for the PC that you can beget from scratch. 


by Steve Rimmer 



Y ou find a lot of weird things on bulletin boards. I'm sure 
that the heads who run those things don't check out half 
the stuff they put on their disks. The best one in recent 
memory was a library of software and demonstration files for a 
voice synthesizer. You have to think about this for a moment. 
Rather than speak over the telephone somebody took about four 
thousand dollars worth of hardware and found a way to digitize 
voices so they could be sent over the phone using a modem at 
about a thousandth of the speed of simple talking. 

There is some really weird karma in high technology. 

Public domain telecommunications software is another one of 
those areas which is fraught with peculiar irony and several other 
literary devices. There is some really superb software out there, 
complete with all sorts of downloading facilities and the like. 
However, in order to get a downloading package down from a 
bulletin board you'll need to have a downloading package 
already on your disk. If you have a downloading package you 
probably won't need a downloading package and, as such, the 
very existential premise for telecommunications software in 
general becomes a bit shaky. 

There are a number of ways around this, of course. The 
easiest... although by far the most slothful... is to simply buy a 
telecommunications package or have someone put one of the 
public domain ones on a disk for you. Check out our almost free 
software for this... we're really into sloth. There are, however, far 
more adventurous approaches to this situation. 

Back in the hard cruel days before the existence of almost 
free software and most other civilized things there was another 
way to get a version of MODEM7... the only really meaningful 


telecommunications package... down to one's personal com- 
puter. It involved the use of a program called MBOOT3. This lit- 
tle freak was a downloading program which was small enough to 
be typed in by hand within the lifetime of a single human being. 
While a bit bereft of slick features, it was just barely capable of 
getting something better from a remote bulletin board system. 

The MBOOT program was, of course, a denizen of CP/M. As 
far as I know there's nothing similar for MS-DOS... which is a 
drag, as the terminal packages for the PC are even bigger, 
nastier and less obtainable than the CP/M stuff was. 

This month we are going to take a look at UltraBoot, the IBM 
eguivalent to MBOOT, a simple implementation of a receive-on- 
ly version of MODEM 7. 

Blocks and Headers 

In order to understand how the code that accompanies this article 
works you really have to know how the MODEM7 file transfer 
protocol is designed to do its thing. It's a bit weird, and uses a lot 
of funny characters, but you can get your head around it if you 
ignore its assorted permutations and brain mice. 

If you send raw data from one computer to another one over 
the phone it goes as a steady stream of bytes. This is cool... until 
someone at Bell spills coffee on the switcher and the thing clicks a 
few times. A couple of bytes will invariably get trashed and, if 
your file was some sort of program you will probably have a real- 
ly sophisticated parity error generator in its place. More to the 
point, you may not even know your file has been gorched. 

Under MODEM7, files are sent over the wire by breaking 
them down into blocks of a hundred and twenty -eight bytes. 
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HEADACHE #43: 

“There has to be a way to keep 
track of overdue accounts!” 


Now available for IBM-PC, Compaq, 
PC-compatibles, and many multi-user 
Systems 


□ Remedy: IntoTeamTM 
All-in-One 

Reach for the InfoTeam, The All- 
in-One family of software that 
calculates numbers, maintains impor- 
tant records, bills customers, prints 
checks, produces financial statements, 
tells you who’s paying on time and 
who’s delinquent. 

InfoTeam is designed for growing 
businesses in manufacturing, whole- 
saling, retailing, service industries 
and accounting. 

□ IBM® -PC Productivity 
and Accounting 
Software that works 
together 

The All-in-One is a series of proven 
software that includes these applica- 
tions: 

— WordStar® and CorrectStar™ word 
processing and spelling correction 

— CalcStar® advanced electronic 
spreadsheet 

— DataStar® records management 
system 

— InfoManagement Accounting in- 
cluding: General Ledger, Accounts 
Receivable, Invoicing and Accounts 
Payable 

□ Your Benefit 

InfoTeam helps improve your 
cash flow, eliminates paperwork, 
pinpoints profitable and non-profitable 
areas, saves money by eliminating 
bookkeeping services, and speeds up 
collections. 


□ Painless integration 

No hype! InfoTeam software works 
together so you can easily move informa- 
tion from one application to another. For 
example, you can use data from your ac- 
counting system in your spreadsheet for 
financial analysis, or use your prospect 
mailing list to send personalized letters. 
InfoTeam also works with other 
leading products including 
Lotus 1-2-3™ and dBase II® 



Software you can 
grow with 

InfoTeam is available in 
single-user and multi-user versions, featur- 
ing “record lockout’’ for true networking. 
So you can start with one PC then 
upgrade to a total network as your 
business grows. 

□ Backed by a leader 

Info Designs is a leader in microcom- 
puter software. We now support over 
120,000 accounting users worldwide. We 
back every product with our commitment 
of quality and service. 

Find out how InfoTeam can benefit your 
business . . . send us your business card 
or letterhead for our 48-page booklet “How 
to Select the Right Software.” 


InfoIDosQgoDS" 

The business software worth buying a computer for. 

Dealer inquiries invited 


Phase 4 Distributors Inc 

7157 Fisher Road South East 
Calgary, Alberta T2H 0W4 


HEAD OFFICE (403) 252-0911 
Toronto (416) 928-1081 Vancouver (604) 943-5703 




For success-minded business people 


Phase 4 Distributors Inc. 

7157 Fisher Road South East 
Calgary, Alberta T2H 0W4 

HEAD OFFICE (403) 252-0911 
Toronto (416) 928-1081 Vancouver (604) 943-5703 


“Get the edge” 

Human Edge Software 

Use it to guarantee your success 


• Sell more products 

• Get better management results 

• Win more negotiations 

• Speak more effectively 

• Delegate decision-making effectively 

• Read others accurately 

U 

■ ■ uman Edge Software Corporation, 

■ ■ the leader in practical expert sys- 
tems, brings you software products to im- 
prove your effectiveness in your career, to 
share your expertise with others and to 
have fun: 

• The Communication Edge 

• The Management Edge 

• The Negotiation Edge 

• The Sales Edge 

• Expert Ease 

• Mind Prober 


These products give you a collection of the 
strategies and tactics winners use to suc- 
ceed, fit to your personality— and the per- 
sonality of the person you choose to per- 
suade— by your computer. 


IBM — Apple — 
Macintosh — Commdore* 


Circle No. 5 on Reader Service Card 



UltraBoot 


Because this is the length of a logical disk sector these things are 
often referred to as sectors. Each block is sent and, having been 
sent, both ends of the conversation compare notes to make sure 
that the block came across uncorrupted. 

With the blocks properly reassembled into a file one can be 
pretty sure that what got sent actually wound up on the receiving 
system's disk. 

The process of sending blocks of data is a bit involved. The 
computers have to agree when a block starts, when it is complete, 
what it contains and where in the original file it came from. This 
agreement is, essentially, what the MODEM? protocol consists of. 

Each block that's sent is actually a hundred and thirty-two 
bytes long, the extra bytes being data the protocol needs. These 
extra bytes get trashed before the sector is added to the receiving 
computer's file, of course, so the sectors that go into the file are 
the right length. A typical sector would be 

SOH Block Anti- block Data M .Data Checksum 

Unless you are a transistor for part of the time this probably 
won't make any sense just yet. Sweat not... we'll get into what all 
these cryptic abbreviations mean. 

The first byte of a sector is a start of header character, which 
is actually a control A. This is very useful, because it allows the 
receiving computer to know that it has the start of a block... well, 
it can be pretty sure. It tells the sending computer to send a sec- 
tor... we'll get to that... and waits for a character. If the first one it 
gets is a control A it's laughing. Otherwise it will wait for a while. .. 
until the whole sector has been sent... and tell the sending com- 
puter that something went wrong. We'll get to that too. 

The next two bytes are the block number and the twos com- 
pliment of the block number. This would be 01 H and OFEH 
respectively for the first sector. You can send more than two hun- 
dred and fifty-five sectors... the block numbers would just wrap 
around. The block numbers allow MODEM7 to make sure that a 
sector hasn't been sent twice and that it hasn't missed one all 
together. The block number of the current sector should be one 
greater than that of the last sector. If it isn't, it can tell the sending 
computer that something uncool has happened and have it re- 
send the right sector. 

Notice that the block number, the twos compliment and the 
start of header, when added together as a single byte, always add 
up to zero. 

The next stuff in the sector is the data itself. There'll always be 
a hundred and twenty -eight bytes of it. It's followed by a single 
byte checksum. One calculates a sector checksum by adding up 
the start of header character, the two block numbers and all the 
data in one byte. This means that one only winds up with the least 
significant byte of the calculation, but the same sector checksum- 
ed at both ends of the transfer should yield the same byte. 

By comparing the checksum it receives with the checksum it 
calculates the receiving computer can decide whether or not it 
has received the sector properly. 

There are three more freaky codes to be concerned with 
here. The first is the character ACK, for acknowledge... more 
commonly come upon as control F. When the receiving terminal 
gets a sector that it feels in its heart is good it will send an ACK 
back to the sending terminal to say "Hey, ugly. I liked that one. 
Send me another." 

If, on the other hand, the sector doesn't pass muster the 
receiving computer will send back a NAK, or control U. In this 
case the sending system will send the same sector over. The 
receiving computer will trash the first version of the sector and 
overwrite it with the new one... hopefully a better trip. 

The NAK character is also used by the receiving computer at 
the beginning of a transfer to tell the sending computer to send 
the first SOH. 

Finally, if the receiving terminal, while waiting for the SOH of 
its next sector, gets an end of transmission character, the fabled 


EOT or control D, it will party itself off line, proclaim the end of 
the file and, presumably, write the contents of its little mind to the 
disk. 

This version of MODEM7 is a bit stripped down to make it prac- 
tical to copy by hand. It does implement the protocol, however. 
Some compatible systems may barf on it if you try to use it at 
higher baud rates, as it doesn't really handle the serial interface 
well enough to take into account the rather lengthy period the PC 
takes to scroll its screen. 
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ULTRABOOT FOR THE IBM PC 




Copyrlgh 

t (c) 1985ad STEVE RIMMER 



MAY CONTAIN OP CODES THAT ARE 



HARMFUL 

TO YOUR 

CAT'S FACE 



CODEX 

SEGMENT 





ASSUME 

CS : CODEX 

,DS: CO DEX,ES: CODEX 


SOH 

EQU 

' A'-40H 




EOT 

EQU 

'D'-40H 




ACK 

EQU 

' F'-40H 




BS 

EQU 

'H'-40H 




LF 

EQU 

' J'-40H 




CR 

EQU 

' M'-40H 




NAK 

EQU 

'U'-40H 




CAN 

EQU 

'X'-40H 




EOF 

EQU 

' Z'-40H 




MODCTLP 

EQU 

3 FDH 


MODEM CONTROL PORT 


MODDATP 

EQU 

3F8H 


MODEM DATA PORT 


MODSND B 

EQU 

20H 


BIT TO TEST FOR SEND 


MODSNDR 

EQU 

20H 


VALUE WHEN READY 


MODRCV B 

EQU 

0 1 H 


BIT TO TEST FOR RECEIVE 

MODRCVR 

EQU 

oia 


VALUE WHEN READY 


FCB 

EQU 

005CH 




MAIN 

PROC 

FAR 





ORG 

0100H 




START: 

JMP 

MAIN CODE 

HOP OVER FIXED STUFF 


MSPEED 

DW 

0000 


BAUD RATE 


TWO : 

DW 

0002 


CONSTANT TWO 


ERROR COUNT: 

DW 

0000 


ERROR COUNTER 


TIMEOUT COUNT: 

DW 

0000 


TIMEOU.T COUNTER 


BLOCK NUMBER: 

DW 

0000 


BLOCK NUMBER 


START COUNT: 

DW 

0000 


START ATTEMPTS COUNTER 

LAST BLOCK: 

DW 

0000 


LAST BLOCK NUMBER 


POINTER: 

DW 

0000 


POINTER INTO STASH 


RECORD COUNT: 

DW 

0000 


RECORD COUNTER 


BYTE COUNT: 

DW 

0000 


INDEX INTO SECTOR BUFFER 

SECTOR: 

DB 

132 DUP(0) 

SECTOR BUFFER 


MAIN_C0DE: 

CALL 

ILPRT 





DB 

CR.LF, ' 

Modem7 download program 

' 


DB 

CR.LF, ' 

The IBM 

PC and other trolls 

' 


DB 

CR.LF,' 

None too slick but it works 

' 


DB 

CR.LF,' 

Copyright (c) Steve Rimmer 

' 


DB 

CR.LF, ' 

Not for use by 

' 


DB 

CR.LF,' 

veggi! 

es who really like 

' 


DB 

CR.LF, ' 

Toyota trucks 

' ,0 


CALL 

OPEN FILE 

; OPEN FILE 



CMP 

AL , 0 





JE 

G00D_0P EN 

; CHECK FOR GOOD OPEN 


CALL 

ILPRT 





DB 

CR ,LP, ' | 

Gotta 

have a file name. | 

' ,0 


JMP 

EXIT 




G00D_0PEN : 

CALL 

PUT BAUD 

; SET BAUD RATE 


CALL 

DUMB TERM 




CALL 

RECEIVE 


; DO DOWNLOAD 


EXIT: 

CALL 

ILPRT 





DB 

CR.LF, '| 

Slinking away to DOS 

' ,0 


INT 

20H 


; BA CK TO DOS 


MAIN 

EN DP 





0THER_STU FF 

PROC 

NEAR 


; SLEAZY , BUT IT SAVES SPACE 

RECEIVE: 

MOV 

[ BLOCK NUMBER] , 1 

; START BLOCK COUNT 


MOV 

[ START COUNT] ,0 

; ZERO START COUNT 


MOV 

[ RECORD 

COUNT] ,0 

; ZERO RECORD COUNTER 


MOV 

[LAST BLOCK] .0FE01H ; DU MMY LAST BLOCK NUMBER 


MOV 

AX, OFFSET STASH 

; SET POINTER 



MOV 

[ POINTER] , A X 

; TO STASH 



CALL 

ILPRT 





DB 

CR ,LF, ' | 

XMODEM receive mode | 

' ,0 

REC_START : 

CALL 

SERIAL FLUSH 

-.EMPTY SERIAL 

BUFFER 


CALL 

ILPRT 





DB 

CR ,LF, 'Sending start', 0 



CALL 

S END_N AK 

; SEND INITIAL 

NAK 

GETCH_S0H : 

CALL 

GETCH SERIAL 

; GET A BYTE 



CMP 

AH , 0 





JE 

TEST SOH 

; GOOD DATA, CHECK IT 


CMP 

AH , 1 


; I F TIMEOUT, 



JNE 

BAD_START 

; SEND ANOTHER 

NAK 


CALL 

ILPRT 





DB 

CR.LF, 'Timeout oi 

1 s ta r t ' , 0 



INC 

[START COUNT] 

; BU MP COUNTER 



CMP 

[ START COUNT] ,10 

; IF TOO MANY TRIES 


JG 

BAD START 

; BE GONE 



JMP 

REC_START 

; ELSE , TRY AGAIN 

BAD_S TART : 

JMP 

REC_L0ST 

; LONG JUMP TO 

GIVE UP 

TES T_S0H : 

CMP 

AL ,SOH 


; IS IT START OF SECTOR? 


JNE 

TEST EOT 




JMP 

G0T_S0H 




TEST EOT: 

CMP 

AL ,EOT 


; IS IT END OF 

TRANSMISSION? 
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JMG Software International Inc. 

Will Beat any Price in this Magazine!* 
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Computer News 
Today 


This months Weather 
MIXED 

September 1985 



JMG Compushoppe 

OPEN’S 

What a Store! 


UPI Release Crazed Crowd 
Tramples J MG Compushoppe 
Staff . . . Birds-eye-view 

Special Orders 

JMG Software or 
JMG Compushoppe 
love the challenge of 
finding those hard to 
find software pro- 
grams! Tell us what 
you need, if we can’t 
find it, it must be 
vaporware. 



Recovering nicely, the Beaver 
is back taking orders for 
JMG’s mail order division. 


What’s inside? 
JMG Compushoppe 

Technical Area 
Training Centre 
(soon) 

Large Hardware 
Selection 
Vast Software 
Selection 

Racks of Books and 
Magazines. 


NEW Phone 
Numbers 

Mail Order’s 

(416) 527-3201 

IMP Software 
uivio international 

801 Mohawk Rd., West 
Hamilton, Ontario 
L9C 6C2 


Inside News 
on JMG’s 
NEW Retail 
Location 

In this reporters opi- 
nion, JMG is the 
reason people will 
shop at Compu- 
shoppe. They have 
combined service, 
quality, and price! 
What a combination. 
They have IBM, Ap- 
ple Kaypro, and the 
New Atari’s just to 
name a few. Soft- 
ware? They have one 
of the largest on 
hand inventories for 
all your computing 
needs! 


*Our pricing policies 
are based on the 
newest software ver- 
sions and all pro- 
ducts are shipped 
free of charge. 


Smart 1200B Modem 

- Hayes Compatible 

- 2 year warranty 

- 103/212A compatible 

ONLY $360.00 


CLIPPER dBase III 
Compiler 

Clipper can compile your 
dBase III programs so that they 
run 3 to 15 times faster. (No run 

time) $599.00 
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UltraBoot 




JNE 

TEST CAN 


STASH_BYTE: 

MOV 

[ BX] , AL 

SAVE BYTE 



JMP 

GOT EOT 



INC 

BX 

BUMP POINTER 







INC 

[BYTE COUNT] 

BUMP INDEX 

TEST 

CAN : 

CMP 

AL , CAN 

; IS IT REMOTE ABORT? 


CMP 

[ BYTE COUNT] ,131 

COMPLETE SECTOR? 



JNE 

BAD BYTE 



JE 

GOT SECTOR 

IF SO, WE'RE COOL 



JMP 

G0T_CAN 



JMP 

REC_LOOP 

OTHERWISE, GET MORE BYTES 

BAD_ 

BYTE.: 

MOV 

AH ,0 

; SOMETH ING UNPLEASANT 

GOT_SE CTOR : 

CALL 

CHECKSUM ; 

; CALCULATE THE CHECKSUM 



PUSH 

AX 



JNE 

BAD CHECKSUM 

; I F BAD, DO IT AGAIN 



CALL 

ILPRT 



CALL 

CHECK NUMBER ; 

; CHECK BLOCK NUMBER 



DB 

CR ,LF, 'Curses .. . I 

got a ' , 0 


JE 

GOOD SECTOR 

; IF GOOD, SECTOR IS OK 



P'OP 

AX 



JMP 

BAD NUMBER 

lOTHERWISE, BAD BLOCK 



CALL 

DECIMAL 

; SHOW THE BAD CHARACTER 







INC 

[START COUNT] 

; BUMP START 

G OOD_S ECTOR : 

INC 

[BLOCK NUMBER] 

; BU MP DISPLAYED BLOCK NUMBER 



CMP 

[ START COUNT] ,10 

;SEE IF IT'S TOO MANY STARTS 


MOV 

[ERROR COUNT], 0 

; ZERO ERROR COUNT 



JG 

NO START 

-, IF SO, BE GONE 











MOV 

AX, [LAST BLOCK] 

; BUMP LAST BLOCK NUMBER 



MOV 

CX ,80 

; ELSE 


INC 

AL 




CALL 

WAIT 

j W A I T SEVERAL SECONDS 


DEC 

AH 








MOV 

[LAST BLOCK], AX 

; UPDATE BLOCK NUMBER 



JMP 

REC START 

; AN D TRY AGAIN 










CALL 

MOVE SECTOR 

; PUT SECTOR IN STASH 

N0_S TART : 

CALL 

ILPRT 



CMP 

AL ,0 



OB 

CR ,LF,'Lots of bad 

starts. To hell with it.'.O 


JNE 

REC OVER 

; TRAP DISK WRITE ERROR 



JMP 

REC_LOST 

; AND BE GONE 


CALL 

SEND ACK 

; ACK THE SECTOR 







JM? 

GETCH SOH 

; GET -ANOTHER SECTOR 

G0T_ 

EOT: 

CALL 

SEND ACK 

; IF END IF TRANSMISSION 



— 




CALL 

ILPRT 


REC TIME: 

INC 

[ TIMEOUT COUNT) 




DB 

CR , LF , ' The file Is 

in the can - all cool' ,0 


CALL 

ILPRT 




JMP 

R E C_ EXIT 

; AND BE GOifE 


DB 

CR.LF, 'Ack. . . timeout', 0 


1 

o 

CAN : 

CALL 

SEND CAN 

-.REMOTE ABORT 


CMP 

[ TIMEOUT COUNT] ,10 

SEE IF TOO MANY TIMEOUTS 



CALL 

ILPRT 



JG 

REC OVER 




DB 

CR , L F , ' Remo te cance 

1 . To hell wi th it.'.O 


JMP 

REC LOOP 

OTHERWISE, TRY AGAIN 



JMP 

R E C_ LOST 

; G ET LOST 



— 

G0T_ 



[ START COUNT] ,0 


REC OVER: 

JMP 

REC_L0ST 

-.LONG JUMP TO EXIT 

SOH : 

MOV 

; ZERO START COUNT 







MOV 

BX, OFFSET SECTOR 


BAD_CHECKSUM: 






MOV 

[ BX] , AL 

; P.U T SOH IN BUFFER 


CALL 

ILPRT 




CALL 

ILPRT 



DB 

CR , LF , ' Ack . . ; checksum error', 0 





INC 

[ERROR COUNT] 




DB 

CR.LF, Awai ting block ',0 


CMP 

[ ERROR COUNT] ,10 




MOV 

AX, [ BLOCK NUMBER] 



JL 

REGET_SECTOR 




CALL 

DECIMAL 

; SHOW BLOCK NUMBER 










REA L_ BAD: 

CALL 

ILPRT 




MOV 

BX, OFFSET SECTOR+I 

; POINT INTO SECTOR PAST SOH 


DB 

CR,LF,'Too many errors. 

To hell wl th it.'.O 




[ TIMEOU T COUNT] ,0 



JMP 

REC LOST 




MOV 

; ZERO TIMEOUT 



— 




MOV 

[ BY TE_COU N T ] ,0 

; ZERO SECTOR INDEX 

BAD_NU MBER : 

CALL 

ILPRT 


REC_ 

LOOP: 

CALL 

GETCH SERIAL 

; G E T A BYTE 


DB 

CR.LF, 'Ack. . . bad block i 

number' ,0 



CMP 

AH ,0 

; CHECK FOR GOOD DATA 


INC 

[ERROR COUNT] 




JE 

STASH BYTE 

; IF SO, SAVE I T 


CMP 

[ ERROR COUNT] ,10 




CMP 

AH , I 

;SES IF IT'S A TIMEOUT 


JL 

REGET SECTOR 




JE 

R EC_T I ME 

; IF SO, DO MESSAGE 


JMP 

REAL_BAD 




CALL 

SEND CAN 

; MU S T BE AN ABORT 







CALL 

ILPRT 

REGET_SECTOR : 

CALL 

SEND NAK 




DB 

CR , L F , ' Y ou hit coni 

:rol X. Goodbye. ',0 


JMP 

GETCH_SOH 




JMP 

REC LOST 

;BE GONE 







CAN YOU AFFORD NOT TO 
PROTECT YOUR COMPUTER? 



POWER-PROBLEMS 

are estimated to cause up to 
90 % of all computer and 
word processor malfunctions 


Dirty Power 

constitutes the greatest 
single threat to the 
operation of your system 


COMPUTER 

PROBLEMS?? 


MOST 

users do not realize their 
computer is under constant 
attack by dirty power 


The TYCOR 


AC POWER LINE FILTER 

is the most effective method 
of protecting your investment 

(MANUFACTURED BY TYCOR », CALGARY, ALBERTA) 

For the Distributor in your area call: 

TOLL FREE 

1 - 800 - 661-9263 

Anywhere in Canada 
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REC LOST: 

CALL 

ILPRT 



INT 

2 1 H ; 

CL.OSE THE FILE 


DB 

CR , LF , ' Abor ting - snuffing the file.',0 


RET 



CALL 

DELETE FILE 


MOVE SECTOR: 

ADD 

[ RECORD COUNT] , 1 ; 

; BU M P RECORD COUNT 


CALL 

SEND CAN 



MOV 

CX , 1 28 

;SET COUNTER FOR ONE SECTOR 


JMP 

NO_CLOSE 



CLD 


SET MOVE DIRECTION 

REC EXIT: 

CALL 

CLOSE FILE 



LEA 

S I , SECTOR+3 

POINT PAST SOH AND BLOCK 

NO CLOSE: 

RET 




MOV 

DI, [POINTER] 

GET NEXT SLAB OF RAM 





REP 

MOV SB 


AND LET'S BOOGIE, CHILLUN 

OPEN FILE: 

CALL 

DELETE FILE ; KILL 

EXISTING FILE 










SUB 

AX, AX {ZERO AX 


MOV 

DX, OFFSET FCB 



CMP 

[ RECORD COUNT] ,32 

; BE IT TIME FOR A DISK WRITE? 


MOV 

AH , 16H 



JNE 

NO WRITE ; 

; MAYBE NOT 


INT 

2 1 H ; BREATH LIFE INTO A NEW FILE 


CALL 

WRITE FILE 

;0R, MAYBE YES. DO THE WRITE 






MOV 

[ RECORD COUNT] ,0 ; 

{RESET THE RECORD COUNT 


CMP 

AL , 0 



JMP 

NO BUMP 

{.AND DON'T BUMP THE INDEX 


JE 

OPEN DONE " ; HMMM 

. . . WAS IT COOL? 

NO WRITE: 

ADD 

[POINTER] ,128 

;BUMP THE INDEX 





N 0_ BUMP : 

RET 




CALL 

ILPRT 







DB 

CR , LF , ' Ack . . . the file will not open. ' ,0 

CHECK NUMBER: 

MOV 

AX, [LAST BLOCK] 

CHECK OUT BLOCK SUMER 


MOV 

AX , - 1 ; SET 

THE FLAG 

. 

MOV 

DX, [ SECTOR+1 ] 

GET THE OLD NUMBER 






CMP 

AX , OX 

SEE IF THEY MATCH 

OPEN DONE: 

RET 




RET 



DELETE_FILE: 

MOV 

DX , FCB 


CHECKSUM: 

SUB 

AX, AX 



MOV 

AH , 1 3H 



MOV 

BX, OFFSET SECTOR 



INT 

2 1 H ; ONE 

BDOS CALL. . . NO WAITING 


MOV 

CX.131 



RET 



CH ECKSUM_LOOP : 

ADD 

AL, [ BX] 







INC 

BX 


WRITE_FILE : 

MOV 

DX, OFFSET STASH 

; POINT INTO SECTOR STASH 


LOOP 

CHECKSUM LOOP 



MOV 

CX, [RECORD COUNT] 



CMP 

AL, [ BX] 


WRIT E_LOOP : 

, PUSH 

CX 

;SAVE COUNT 


RET 



PUSH 

DX 

;SAVE POINTER 

WAIT: 

PUSH 

CX 

{WAIT FOR CX * .1 SECONDS 


MOV 

AH , 1 AH 



MOV 

CX, 28010 

; A TRENDY CONSTANT 


INT 

2 1 H 

; SET DMA TO NEXT SECTOR 

WAIT INNER: 

LOOP 

WAIT INNER 



MOV 

DX, FCB 



POP 

CX 



MOV 

AH , I5H 



LOOP 

WAIT 



INT 

2 1 H 

{WRITE THE SECTOR 


RET 




POP 

POP 

DX 

CX 

{RESTORE POINTER 
{RESTORE COUNT 

FLUSH : 

CALL 

JZ 

CALL 

CONSTAT 

FLUSH EXIT 

GETCH 

{TRASH KEYBOARD GARBAGE 


CMP 

JNZ 

AL ,0 

WR ITE_ERROR 

{SEE IF THERE'S A WRITE ERROR 

FLUSH_EXIT : 

JMP 

FLUSH 





RET 




ADD 

DX, 128 

{BUMP POINTER 






LOOP 

WRITE LOOP 

{AND GO AGAIN 

S ER I AL_FLU SH : 

CALL 

TEST SERIAL 

{TRASH MODEM GARBAGE 


JMP 

DONE_WRI TE 



JNZ 

EMPTY SERIAL 







CALL 

GET SERIAL 


WR IT E_ ERROR: 

CALL 

ILPRT 



JMP 

S E R I A L_ FLUSH 



DB 

CR , L F , 'Ack. . . disk w 

rite error', 0 

EMPTY_SERIAL : 

RET 




MOV 

AL.OFFH 










GE TCH_SER I AL : 

PUSH 

BX 

{WAIT FOR A BYTE FROM THE MODEM 

DONE_WRITE: 

MOV 

BX, OFFSET STASH 



PUSH 

CX 



'mov 

[ POINTER ] , BX 

{RESET POINTER 


PUSH 

DX 

{SAVE SOME REGISTERS 


RET 




SUB 

AX , AX 


CLOSE_FILE: 

CALL 

WRITE FILE 

{SAVE ANY REMAINING SECTORS 


MOV 

[ T I MEOU T_COU NT ] ,AX 



MOV 

DX , FCB 


GETCH BYTE: 

MOV 

CX, 20000 

{TRY FOR CHARACTER 


MOV 

AH , 10H 


GETCH_LOOP : 

CALL 

TEST_SER I AL 

{IS ONE HANGING AROUND? 


8088- PC & XT COMPATIBLE 



* 640K RAM MEMORY, 8 SLOT MOTHER BOARD 

* TWO 360K DS/DD DISK DRIVE 

* HINGED CASE WITH 130W POWER SUPPLY (SIDE SW) 

* CHERRY SWITCH KEYBOARD 

* 90 DAYS WARRANTY 


ONEX $1295. 


OPTION: 

- COLOR GRAPHIC CARD 

- MONOCHROME GRAPHIC PRINTER CARD 

- MULTI I/O CARD (PARALLEL, SERIAL 
GAME PORT, REAL TIME CLOCK) 

- 256K MOTHER BOARD NO BIOS 

- SERIAL PORT 

- PARALLEL PORT 

- 384K MULTI FUNCTION CARD 

- 10M SEAGATE WITH DTC CONTROLLER 

- 20M SEAGATE WITH DTC CONTROLLER 

- NATIONAL 360K DS/DD DISK DRIVE 


$ 145.00 
$ 249.00 

$ 145.00 
$ 325.00 
$ 65.00 
$ 60.00 
$ 245.00 
$ 950.00 
$1250.00 
$ 160.00 


PIIR POIRM ANCE 


PLUS VALUE ! 


* TVM 3D-RGB COLOR/GREEN/ AMBER 
3— IN— 1 HIGH RESOLUTION MONITOR 

t YJE 1000 MONOCHROME WITH SWIVELL 
BASE (GREEN OR AMBER) 

* ZENITH 122 (GREEN OR AMBER) 

* ACC-303 MODEM PHONE (300 BAUD) 


$ 595.00 

$ 220.00 

$ 129.00 
$ 150.00 


CeMPTKCH SYSTEMS 

DIVISION OF COMPTECH CANADA INC. 

3550 WOLFEDALE RD. UNIT 3 
MISSISSAUGA ONT. L5C-2V6 

TEL: (416) 279-3084 IMPORTER 8c DISTRIBUTOR 

TLX: 06-960351 CANADABIZ 


MAIL ORDER: SEND CERTIFIED CHEQUE OR 

MONEY ORDER PLUS $5.00 FOR 
SHIPPING 8c HANDLING. VISA 
ACCEPTED. ONTARIO RESIDENTS 
ADD 77. P.S.T. 

* PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE. 
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UltraBoot 


GETCH LOCAL: 


JNZ GE TCH_LOCAL 

JMP GOT_SER I AL 

CALL CONSTAT 

JNZ GOT_LOCAL 

LOOP GETCH_LOOP 


; MAY BE NOT... CHECK FOR ABORT 
; MAYBE YES... LET'S SCOOT 
; OR MAYBE A KEYBOARD CHARACTER 
; IF SO, CHECK FOR ABORT 
; NO LIFE. . . KEEP TRYING 


GET SERIAL: 


PUSH DX 

MOV DX , MODDATP 

IN AL , DX 

POP DX 

RET 


INC [ TI MEOU T_COU NT ] 

CMP [ TIMEOUT_COUNT] , 10 

JL GETCH_BY TE 

MOV Ari.l 

JMP GETCH_LOST 


;SE£ IF WE'VE TRIED ENOUGH 

; SHOW A TIMEOUT ERROR 
; AND RETURN IN DISGRACE 


PUT SERIAL: 


PUSH DX 

MOV DX, MODDATP 

OUT DX , AL 

POP DX 

RET 


GOT_LOCAL : 


CALL GETCH 

CMP AL , CAN 

JNE GETCH LOOP 


GET LOCAL CHARACTER 
IF IT'S NOT. AN ABORT 
GO BACK TO TRYING FOR DATA 


MOV AH, 2 

JMP GETCH_LOST 


; S A Y IT'S A LOCAL ABORT 
; AN D RETURN WITH ALIBI 


TEST 


iERIAL : 


PUSH DX 

MOV DX , MODCTLP 

IN AL , DX 

POP DX 

AND AL , MODRCV B 

CMP AL , MODRCVR 

RET 


GOT_SER I AL : 
GETCH LOST: 


CALL GET_SERIAL 

MOV AH , 0 

POP DX 

POP CX 

POP BX 

RET 


MOV CX.0180H 


MOV DX , MODDA TP+3 

MOV AL.80H 

OUT DX , AL 

MOV DX, MODDATP 

MOV AL , CL 

OUT DX , AL 

MOV DX.MODDATP+1 

MOV AL , CH 

OUT DX , AL 

MOV DX , MODDATP+3 

MOV AL.07H 

OUT DX , AL 

RET 


;GET SERIAL DATA 
; PROCLAIM GOOD DATA 


; GET THE REGISTERS BACK 


BAUD DIVISOR 
0180H - 300 BAUD 
0060H ■* 1200 BAUD 


; SET THE DLAB (THE WHAT?) 
; SET LOW ORDER DIV 


; SET HIGH ORDER DIV 


; SET CFW 


DUMB_TERM : 
DUMB REMOTE: 


DUMB LOCAL: 


DUMB EXIT: 


CALL ILPRT 

DB CR , LF , ' Mos t holy termii 

CALL TES T_SERIAL 

JNZ DUMBJLOCAL 

CALL GET_SER IAL 

CALL PUTCH 

CALL CONSTAT 

JZ DUMB_REMOTE 

CALL GETCH 

CMP AL , S 

JE DUMB_EXIT 

CALL PUT_SERIAL 

JMP DUMB_REMOTE 

RET 


; SAY "I'm a terminal" 
il mode - * E to exl t' , CR , LF , 0 
; SEE IF THERE'S A REMOTE BYTE 
; . . . WHAT? NO BYTE 
; OK . . . A BYTE. SNATCH IT 
; AND FLING IT AT THE TUBE 
; HOW ABOUT A LOCAL CHARACTER? 

; MAY BE NOT... GO TRY THE MODEM 
; GET THE LOCAL CHARACTER 
; TI ME TO FLEE? 

; EXTERNAL IZE ITS PERCEPTION 
; AND LOOP 


DECIMAL : 


FILL : 


CLR : 


NOMORE : 


PUSH AX 

PUSH BX 

PUSH CX 

PUSH DX 

MOV BX, OFFSET BUFF 

PUSH DX 

PUSH SI 

PUSH AX 

MOV CX , 6 

MOV BYTE PTR ( BX] , ' 

INC BX 

LOOP FILL 

MOV SI, 10 

OR AX, AX 

JNS CLR 

NEG AX 

SUB DX , DX 

DIV SI 

ADD DX , ' 0' 

DEC BX 

MOV [ BX] , DL 

INC CX 

OR AX, AX 

JNZ CLR 

POP AX 

OR AX, AX 

JNS NOMORE 

DEC BX , 

MOV BYTE PTR [ BX ] ,' 

INC CX 

POP SI 

POP DX 


MOV AH, 9 

MOV DX , BX 

I NT 2 1 H 


BUFF: 


POP DX 

POP CX 

POP BX 

POP AX 

RET * 


You have to run the program with a file name, like 


SEN D_NAK : 


MOV AL.NAK 

CALL P U T_ SERIAL 

RET 


A ►BOOT OMODEM.COM 

No Carrier, No Dial Tone 

This isn't the most sophisticated implementation of MODEM7 that 
has ever graced the planet, to be sure, but it will do what it has 
been designed for admirably. It works well at the sorts of speeds 
that normal humans without gold cards can afford modems for. 

Beyond its simple utility as a way to download something bet- 
ter, this program will give you a way to study the MODEM7 pro- 
tocol should you fancy writing your own terminal package. 

Telecommunications is one of the really slick things you can 
do with a computer. For one thing, it lets you buy a modem, 
which is a lot cheaper than a printer and considerably smaller. 
Modems are also notable in that they make better paperweights 
than cars and aren't susceptible to dry rot, an affliction that a lot of 
paranoids are worried about for many other computer 
peripherals. A modem is easy to install, simple to get running 
and, if it doesn't work it's hopeless.. . you won't have to waste a lot 
of time trying to debug it. 

Unlike disk drives, a modem never needs cleaning, and will 
still work about as well as it ever did even if it's covered with moss 
or half dried Coca Cola or both. This is a powerful capability. 
Coca Cola is easy to get, moss grows well on it and a moss 
covered modem is just as useful as a potted plant. That's another 
consideration... modems don't seem to need watering. 

Buy a modem and you can immediately remove your potted 
plant and its water can from your desk top. Even if you never use 
the modem it will immediately reduce your desk clutter. 

The possibilities of this limitless technology will unfold before 
your eyes. CN! 


SEND_ACK: 


MOV AL.ACK 

CALL PU T_S ER IAL 

RET 


SEND CAN: 


MOV AL , CAN 

CALL PUT_SER IAL 

RET 


CONSTAT: 


PUSH BX 

PUSH CX 

PUSH DX 

MOV AH,1 

INT 1 6 H 

POP DX 

POP CX 

POP BX 

RET 


ILPRT: 
ILPLP : 


ILPRET : 


POP BX 

MOV AL , [ BX ] 

CMP AL , 0 

JE ILPRET 

CALL PUTCH 

INC BX 

JMP ILPLP 

INC BX 

PUSH BX 

RET 


PUTCH : 


PUSH DX 

PUSH CX 

PUSH BX 

PUSH AX 

MOV AH, 15 

INT 10H 

POP AX 

PUSH AX 

MOV AH, 14 

INT 10H 

POP AX 

POP BX 

POP CX 

POP .DX 

RET 


GETCH: PUSH BX 

PUSH CX 

PUSH DX 

MOV AH , 0 

INT 1 6 H 

POP DX 

POP CX 

POP BX 

RET 

STASH: DB 0 


OTHER_STUFF ENDP 

CODEX ENDS 


END START 


; GET A BYTE FROM THE MODEM 


; SEND A BYTE TO THE MODEM 


; CHECK FOR LIFE AT THE MODEM 


; Z SET IF DATA IS READY 
; PRINT AX IN DECIMAL 


; CH ECK KEYBOARD STATUS 


; IN LINE PRINT 


; PRINT CHARACTER IN AL 


; GET A KEYBOARD CHARACTER 


; START OF SECTOR BUFFER 
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The Most Valuable Computer 
Product In Existence 

We Offer You Answers 

It has been said that computers are the most flexible tools human be- 
ings have ever created. This flexibility, however, comes with its price. 
They are also the most complex. 

You are probably an expert in your own field of endeavour but, 
unless that field happens to be microcomputer applications, you will 
quite possibly find that youll be unable to apply computer technology 
to its fullest potential. 

Computers bring with them incredible power . . . and a whole 
universe of perplexing difficulties. 

In creating Computing Now!, Software Now!, Computers in 
Education, Electronics Today and numerous special publications we 
have had to become experts in applying microcomputers. We write 
about them and we use them in the creation of our magazines. 

For the first time we are offering our expertise and experience on 
a consulting basis. We will sit down with you and find solutions to your 
problems on a one to one basis. We will do it impartially ... we are 
not connected with any software or hardware manufacturers and, 
most important we will advise you based on the latest developments in 
the industry. We very often know about things which affect 
microcomputer decisions long before they are released. 

For more information contact 

Moorshead Publications 
Consultation Services 
1-416-423-3262 
or write 

Halvor W. Moorshead 
The Moorshead Group 
25 Overlea Boulevard, Suite 601 
Toronto, Ontairo M4H 1B1 


Product Mart 

Where Buyers Find Sellers 


DISCOUNT software for C64, 
Apple, Atari, and IBM. Send 
$1.00 cheque and your com- 
puter type for an up-to-date 
catalog to COMP-CAN, 1477 
Hunt Street, Sarnia, Ont. N7S- 
3M8. 519-542-4443. 

HARDWARE Software pro- 
ducts design and prototyping, 
mainframe communication in- 
terfacing and protocol conver- 
sion. THE LISMA COMPUTER 
CORPORATION, 4865 Shep- 
pard Ave., East, Scarborough, 
Ontario MIS 3V8 (416) 

297-0287. 


TURBO pascal version 2.0 and 
sidekick. Authorized Borland 
Dealer — Specify computer — 
Each Only $69.95 + - VEC- 
TOR COMPUTER SERVICES, 
32 Falconer Terrace N.E., 
Calgary, Alberta, T3J 1W4, 
(403) 280-4185. 


BRIDGE Game Software. 1 to 4 
players $39.95. IBM colour and 
Monochrome, Apple, ADAM, Tl 
99/4 A, 16K TRS 80-1/3/4/Vic-20. 
ALLAN’S MICROCOMPUTING, 
Box 313, Azilda, Ontario, POM 
1 B0 (705) 983-4341. 


Advertising in the Product Mart section allows you to reach thousands of 
Canadian readers nation wide effectively and economically. Please contact us 
at (416) 423-3262, for further details on the various sizes and styles available. 

WHAT DO YOU DO? 

Send us your typewritten or clearly printed words, your permanent address and 
telephone number and your payment (no cash please). Make your cheque or 
money order payable to Moorshead Publications. We’re at Suite 601 , 25 Overlea 
Blvd., Toronto, Ontario, M4H 1B1. 

WHAT DO WE DO? 

We typeset your words (and put the first word and your company name in BOLD 
capital letters). Your advertisement will appear in the first available issue. 


Moorshead Publications 

ORDER FORM 

Subscriptions: 

Please complete reverse side of order form to start or 
renew a subscription. 


Back Issues: $4.00 each plus 7% Ontario P.S.T. 

Please circle issues desired. 


1983 April May June July August 
September October November December 


1984 January February March April May 
June July August Sept. Oct. Nov. Dec. 


1985 January February March April May June July August 


On the following items please add $1.00 for postage and handling 
plus 7% Ontario provincial sales tax. 


Special Publications: 


ITEM QTY AMOUNT 

Hobby Projects $3.95 $ 

Electronic Circuit Design $3.95 $ 

Projects Book No. 2 $3.95 $ 

Personal Computer Guide $3.95 $ 

50 Top Projects $4.95 $ 

Your First Computer $3.95 $ 

Computers in Small Business $3.95 $ 


Binders: 

Imprinted □ Electronics Today; □ Computing Now! 

□ Moorshead Publications $9.95 each plus 7% P.S.T. 


BOOKSHELF 
ORDER FORM 

Code Title 

e.g. BP 1 2 (Short form is OK) 


SOFTWARE 
ORDER FORM 


Sub Total $ 
Tax (Ontario Residents) $ 
Postage $ 
Total Enclosed $ 


Orders from the Bookshelf are tax exempt. Please add $1.00 
for postage. Remember to put your name and address on 
reverse side. See over for mailing details. 

Do you currently subscribe to Electronics Today Yes □ No □ Computing Now! 
Yes □ No □ Computers in Education Yes □ No □ Software Now Yes □ No □ 


Price 

$ 

$ 

$ 

$ 

$ 

$ 


Price 

$ 

$ 

$ 

$ 

$ 

$ 
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BE SURE OF YOUR ISSUE EACH 
MONTH. SUBSCRIBE TODAY. 
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BOOKS, BACK ISSUES, SPECIAL 
PUBLICATIONS, BINDERS — SEE OVER 


Moorshead Publications 


Suite 601, Overlea Blvd., Toronto, Ontario M4H 1B1. 


MERCHANDISE ORDER □ Please fill out form overleaf 
SUBSCRIPTIONS: □ NEW SUBSCRIPTION □ RENEWAL 
Electronics Today 

□ One year (12 issues) $19.95 □ Two years (24 issues) $34.95. 
Computing Now! 

□ One year (12 issues) $22.95 □ Two years (24 issues) $37.95 
Computers in Education 

□ One year (10 issues) $25.00 □ Two years (20 issues) $45.00 
Software Now! 

□ One year (12 issues) $19.95 □ Two years (24 issues) $34.95 
For U.S. please add $3.00 per year □ other countries add $5 per year □ 

NAME 


ADDRESS 


TOWN/CITY PROVINCE/STATE 

CODE DATE 

POSTAL CODE , 

□ Cheque enclosed DO NOT send cash 

□ Mastercard Account No. 


□ Visa Account No. 

□ American Express Account No. 

Expiry Date 

Signature 
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$22.95 


ONE YEAR... 539 iQlt 

SAVE UP TO 51% 



Each month 
Computing Now! 

Canada’s most 
widely read 
microcomputer 
magazine, pro- 
vides you wi 
news, reviews 
of the latest microcomputer 
and software releases. 


There are expert applications features, 
programming guides, and articles on an 
amazing variety of computer related 
topics for home and business applica- 
tions. 


Prevent newsstand sell outs and assure 
immediate delivery. Subscribe now and 
save up to 51% using the subscription 
card in this issue. For Next Issue Service, 
use your Charge Card and Call (416) 
423-3262. 
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Developer Assistance 

If you’ve got a mouse and one Canadian 
dollar, you may be eligible for the Port Soft- 
ware Developer Assistance Program from 
Waterloo Microsystems. Designed to en- 
courage developers to write new programs for, 
or to convert existing applications to run under 
the Waterloo Port Network Operation System 
for personal computers, the assistance program 
will allow developers to take advantage of 
Port’s advanced features such as networking, 
multi-tasking, multi- windows, icon interface 


Touch Tablet 

The Keyport 300, a touch-sensitive tablet for 
the IBM PC, PC/XT, PC/AT, 3270, Compaq 
and compatibles, will be distributed in Canada 
exclusively by Datamex. Developed by Polytel 
Computer Products of Sunnyvale, California, 
the input pad simplifies the use of spreadsheet 
and word processing software by eliminating 
the need to memorize commands. The device 
requires only 128K bytes of RAM to operate 
with PC-DOS, and including cables and soft- 
ware, retails for just over three hundred dollars 
Canadian. 

For more information, contact Datamex, 
115 Norfinch Drive, Downsview, Ontario, 
telephone (416) 665-1808 or 1-800-387-3527 
toll free. 
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and real-time performance. The System en- 
vironment includes both C and Port compilers, 
their libraries and a variety of development 
tools including an interactive debugger and a 
parser generator. The Port operates on the 
IBM PC, PC XT, and PC AT and compatibles. 

To find out if you qualify for the 
assistance program, contact the Manager of 
External Software Development, Waterloo 
Microsystems, 175 Columbia Street West, 
Waterloo, Ontario, N2L 5Z5, telephone (519) 
884-3141. 



Sorry, John 

The byline of John Rudzinski, Computing 
Nowl’s departed assistant editor, was accident- 
ly zapped from the Computer Press in the 
August issue. It wasn’t deliberate... we just had 
a hard time finding someone who could spell it. 


And we have a winner... 

We sent an expedition into the pile of entries 
which we received for the second Computing 
Now! giveaway... it’s that large white area 
that’s covering most of Ontario on the weather 
maps these days... and they returned with a 
correct answer, submitted by James Hall of 
Belleville, Ontario. He proved that one could 
not successfully draw a continuous line 
through all the segments of the box. 

James is now the owner of an authentic 
Mitsubishi AM — 1301C colour tube. 

We thank everyone else who entered the 
contest... sorry we couldn’t give you all 
monitors. However, there’ll be plenty of op- 
portunities to win other stuff in the months 
ahead. Keep reading CN! 
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lowest-priced brand name 
diskettes available in Canada 

SSDD-$1 5.00/box DSDD-$20.00/box 

(Delivery extra) 

You must be satisfied or your money refunded 


NOW IN CANADA 

We are the official Canadian 
distributor of: 

PC-SIG SOFTWARE 

(PC-SPECIAL INTEREST GROUP) 

Public domain & user-supported software 

In this library we have 306 disks full of pro- 
grams, such as: PC-File, PC-Write, PC-Talk, PC- 
Calc, fantastic utilities and games. All our pro- 
grams are catalogued in paperback (up to 
volume 222)— $7.00. Programs catalogued on 
disk (2 disks up to volume 300)— $10.00. 

PC-BLUE LIBRARY 

We also carry the PC-Blue Library of 84 disks. 
Again, this is IBM or compatible format. PC- 
Blue catalogue on disk (1 disk)— $5.00. 

APPLE PUBLIC DOMAIN 

We also have available, direct from the United 
States, the National Apple Public Domain 
Library. This includes over 220 disks of 
business, utilities, games (action and adven- 
ture). Catalogue on disk (3 disks)— $15.00. 

Note: Most of our programs are fully docu- 
mented. Some with over 100 pages of docu- 
mentation. Price: $7.00 per disk. Buy 5 and re- 
ceive the 6th free. (Delivery extra). 

Please note: Prices charged are for media and labour 
costs only, not for the programs themselves. 



Programmers Guild Products Ltd., 255 ManuLife Place, 10180-101 St., 
Edmonton, Alberta T5J 3S4 Phone: (403) 428-6229 
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Compiled Higher and 
Higher... 

SuperSoft' s new and improved BASIC com- 
piler, version 3.0, is said to be closely compati- 
ble with the industry standard BASIC inter- 
preter sold by Microsoft and IBM. Producing 
fully ROMable code, SuperSoft BASIC lets the 
user link in assembly or C code, and also pro- 
duces extremely precise error messages. 
Available under PC DOS, MS-DOS and 
CP/M-86, developers can port this BASIC ap- 
plication to all compatible microcomputers. 

SuperSoft will update previous versions 
for $95.00 American, while version 3.0 will 
retail for three hundred American. 

Contact SuperSoft at 1713 South Neil 
Street, P.O. Box 1628, Champaign, Illinois, 
61820, or telephone Stephen Hagler at (217) 
359-1212, extension 224. 
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Nantucket Incorporated and CompuServe have 
also developed a compiler for dBase III, Clip- 
per, which will initially be offered for the IBM 
PC and true compatibles, and will list at 
$953.00 Canadian. Other versions for major 8 
and 16bit microcomputers will be forthcoming, 
coming. 

Contact CompuServe at 400 Alden Road, 
Markham, Ontario, L3R 4C1, telephone (416) 
477-8088. 
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Hewlett-Packard Canada has recently an- 
nounced the Portable Plus laptop computer, an 
enhanced version of its popular notebook sized 
portable. Weighing in at just nine pounds, the 
Portable Plus is battery driven, has a full twen- 
ty-five line screen, and can communicate with 
other computers through an optional built in 
1200 baud modem. 

Retailing for under four thousand dollars, 
the Portable Plus is available from 
Hewlett-Packard Canada, 6877 Goreway 
Drive, Mississauga, Ontario, L4V 1M8, 
telephone (416) 678-9430. 


dB Compiler 

Version 1.1 of dBIIICompiler was released 
recently by WordTech Systems , completing the 
compiler’s implementation of the dBASE III 
language and making it compatible with any 
MS-DOS machine. Supporting the use of 
dBASE III report forms, dBIIICompiler offers 
full support for generic MS-DOS, allowing a 
programmer to produce any code for any 
MS-DOS machine. WordTech Systems will 
ship version 1 . 1 free of charge to all registered 
owners of 1 .0, which was introduced in May of 
this year. 

For more information, contact Michael 
Gardner, Director of Development, WordTech 
Systems, P.O. Box 1747, Orinda, California, 
94563, telephone (415) 254-0900. 
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Business Graphics 

SoftKey Software Products has announced 
that the popular KeyChart business graphics 
program is now available for operation on the 
Apple II, lie and lie. Claimed to be the only 
Apple compatible business graphics program 
with on screen page layout preview capabilities, 
KeyChart supports any plotter currently 
available in North America. 

At $495.00 Canadian, it’s available from 
SoftKey Software Products, 411 Shaw Sreet, 
Toronto, Ont., M6J 2X4, telephone (416) 
530-1931. 
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Backing Up 

The Irwin BACKUP tape subsystem, 
developed to provide security for hard disk 
data, allows two back up methods, the quick 
and easy Image program of total disk copy, 
and the more flexible File Interchange pro- 
gram. With its own self-contained power supp- 
ly, the BACKUP units are compatible with the 
IBM ATs and XTs and compatibles. 

For more information on the Irwin tape 
subsystems, and prices, contact Kaytronics, 
331 Bowes Road, Unit 1, Concord, Ontario, 
L4K 1J2, telephone (610) 492-2381. 
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Apple Driver’s Seat 


Tymac Controls has introduced the MDD-640 
Micro disk drive exclusively for use with Apple 
II, 11+ and lie computers. The storage capaci- 
ty is up to four and a half times that of the 
standard Apple drive, and uses three and a half 
inch micro floppies. The unit retails for around 
four hundred dollars American. 

Tymac Controls Corporation, 127 Main 
Street, Franklin, New Jersey, 07416, telephone 
(201) 827-4050. 
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For or Compatible Call MCE 

Don’t buy until you’ve checked our prices 

BASIC PC SYSTEM 

• IBM PC W/256K RAM 

• IBM keyboard 

• disk controller card 

• one IBM DS/DD disk drive 

$2,595.00 

or two IBM DS/DD disk drives 

$2,995.00 

PC/XT SYSTEM 

• Basic PC system as above 

• Miniscribe 10MB half-height hard disk drive 

• DTC hard disk drive controller card 

$3,795.00 

IBM PC/XT BUSINESS SYSTEM 

• PC W/256K RAM 

• 2 DS/DD disk drives 

• disk drives controller card 

• DTC hard disk drive controller card 

• Miniscribe 20MB half-height hard disk drive 

• 130W heavy duty power supply 

$4,495.00 

WANGTEK 60MB Tape Back-up/Software 

$1,695.00 

Multi function Card/W/Memory 

$ 399.00 

Colour Graphic Card 

$ 239.00 

Monochrome Graphics/Printer 

$ 319.00 

Epson FX-80 + Printer 

$ 579.00 

Epson FX-100 + Printer 

$ 849.00 

F-10 Starwriter 

$1,595.00 

Amdek 300 monitor 

$ 229.00 

Amdek310 monitor 

$ 239.00 

MultiTech Mvm-12 Moniter 

$ 179.00 

IBM case 8 slot hingh 

$ 85.00 

130 W Tiger P.S.S/S or B/S 

$ 199.00 

IBM Compatible Keyboard 

$ 169.00 

Tally Spirit 80 Printer 

$ 349.00 

CPA-80 100CPS Printer 

$ 299.00 

MINISCRIBE HARD DRIVE 

3212 10M/DTC Cont. Card 

$1,099.00 

3425 20M/DTC Cont. Card 

$1,499.00 

We also are able to supply you with low priced XT Compatible starting from $1499 

to fit your own budget. Please call! 


‘IBM is a registered trademark of International Business Machines Corp. 

All products are tested and configured, will be sent out by courier, fully insured, 

and with a 90-day warranty. 


MICRO 

(416)475-3885 

|II|^C C0MPUTECH LTD - 
IVI w Celectronics 

(416)475-3886 

640 A Hood Road, Markham, Ontario L3R 3L2 
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Networking Raised to a 
Greater Power 


Advanced Technology. With it IBM tripled the speed of the MultiLInk Advanced ... Instant Access to All of Your 

PC and increased its memory capacity five-fold. Nowhere is Resources. Central to most multi-user situations is the 

this increase in computing power more important than in need to coordinate a variety of printers. With what's been 

networking situations. If the AT's technological advances described by PC-Tech Journal as ". . . by far. the best print 

have prompted you to look into a multi-user network, you spooler for the IBM PC. MultiLink Advanced ' gives users 

owe it to yourself to take a closer look at MultiLink the option to print either at their workstations, or at a central 

Advanced '■ ... a unique multi-tasking, multi-user network- location. In addition, programs and files can be shared by 

ing system that runs programs under PC-DOS 3.0. multiple users locally or through use of a modem. Just think 

Eight Workstations for the Price of an AT. MultiLink of it . . . having remote access to an AT with a lightweight 

Advanced v represents the next generation in networking terminal modem. 

systems for IBM microcomputers. The system enables ter- Although designed to take advantage of the AT. MultiLink 

minals. connected to a single AT. to emulate IBM-PC's hav- Advanced " runs on all versions of PC-DOS. except 1 .0. and 

ing up to 448K of RAM (The PC-Shadow "terminal, shown certain implementations of MS-DOS. A wide range of lead- 

above. even has a PC look-alike, as well as work-alike ing programs are supported which include WordStar, 

keyboard and display). dBASE III. Multimate, and Lotus 1-2-3. 

This means that instead of spending S3. 000 per worksta- Get the Advanced Story Today. Call The Software Link 

tion for a PC with a Kilobuck "Network Interface Board, you Today for complete details and the dealer nearest you. Multi- 
can use inexpensive terminals . . . eight of which cost less Link Advanced v is immediately available at the suggested 

than an IBM AT. Even if you need only one workstation retail price of $745 and comes with a money-back guaran- 

connected to your AT. you'll realize significant savings. tee. VISA. MC. AMEX accepted. 


MdaDGSycDfe 

1 © 



IBM. PC. AT. & PC-DOS are trademarks of 
IBM Corp. MS-DOS. WordStar. dBASE III 
Lotus 1-2-3. and Muitimate are trademarks 
of Microsoft Corp.. MicroPro Ashton-Tate. 
Lotus Development Corp.. & Multimate 
International, respectively 



THE SOFTWARE LINK, INC. 

400 Esna Park D r !ve. Sute 18. Toronto C/a r <na m) Ont L3R 3K2 

CALL: 416/477-5480 

Dealer Inquiries Invited 
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SEE CANADA BY MODEM! 


THE ACCESS TIMESHARING SYSTEM 
ONLY $5.95 PER HOUR 

Only $2.50 per hour in Montreal! 


Electronic Mail 
Bulletin Boards 
Multi-Player Games 
Online Programming 
Polls and Surveys 
Lots of Online Help 
Easy-to-use commands 
BASIC Subroutine Library 


The Online Office 
Public Databanks 
Free Software 
Communications 
Suggestion Box 
Chess League 
Conferences 
Much more! 


Special Interest Groups! 

APPLE ATARI MS-DOS-TRS-100 
and now... COMMODORE! 


The Inevitable Corporation 

8400 Cote de Liesse, Suite 217 
St. Laurent, Quebec, Canada H4T 1G7 
(514) 342-8147 
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The “Touch Me First” Static Control Products 
channel damaging static electricity safely to 
ground, preventing possible loss of data and 
physical damage to delicate computer components. 

This complete product line includes: 

• Touch Me First Static Control Pad — Comes 
attractively cased with self-adhesive backing 
for permanent mounting. 

• Touch Me First Wrist Straps with detachable 
curly cords for ease of movement. 

• Touch Me First Desk Mats, Floor Mats and 
Runners — Custom made to fit your personal 
work area. 

• Touch Me First Deionizers — Cost effective 
method of neutralizing static in the air. 

Don’t let static “Shut You Down” when you have a 
cost-efficient alternative with the Touch Me First 
product line to prevent costly and frustrating 
downtime. 


FOR FURTHER INFORMATION, contact your 
computer supply dealer or CALL: 


International Ltd. 

10706 - 134 Avenue 
Edmonton, Alberta T5E 1 J8 
Call Bev at (403) 475-0855 


Dealer Inquiries Welcome 
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MUSIC and COMPUTERS 


MPU-401 MIDI PROCESSING UNIT f / 

For the^discriminating musician — the intelligent interface. TheJMPU-401 is X'X 

designed with speed and efficiency in rfiind. Why tie up your aomputer when the \ I 

MPU-401 will process MIDI data and perform functions while ydu continue to work 
with the computer. 

ROLAND S “OPEN-ENDED” PHILOSOPHY: / 

MIDI was designed to be an industry standard. It was designed to be universal its 6 fitf5pli- 
; cations and choice of products. The MPU-401 reinforces Roland’s commitment to that 
philosophy. J 

\ DEDICATED COMPUTERS / 

For specific tasks a "dedrgated computer’’ is ideal, (eg. our Roland MSQ series MIDI Record- 
ers) These can be deigned with certain specif cations and applications in ROM, as well as in 
mind portability and ease ot use to name t\^o! 

MICROCOMPUTERS / 

The power of these computers is the flexibility opKelr software. rOtJDI recording, music scorewriting . syn- % 
thesis, study (eg JUNO-106 graphics softwai^^ord processing, spreadsheet or graphics, are all com- 
mon needs for a micro computer. Thai Roland does not dictarejwhich to buy, rather that the MPU- 
401 interface and specifications an^cftfailable for all to use and attach to the computer software of your 
choice. 

* For further details, brochuj 
world please contact: 

ROLAND CANADA MUSIC LTD, DIGITAL MUSIC DIVISION, 

6691 A ELMBRIDGE WAY, RICHMOND, B.C. V7C 4N1 


specifications on the MPU-401 or the Idrgpst lineup of MIDI products in the 
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Maxell Gold. 

The floppy disk 
that turns Apples 

golden, 

keeps AT&T on-line, 
and makes 
Tfexas Instrument 

a gusher. 


Whether you’re exploring for profits, 
reaching out for projections, or polishing 
your argument, there’s a Maxell floppy disk 
perfect for your computer. Consider the 
unique way we pack and bind our oxide 
particles for quality over the long run. Or 
our lifetime warranty. Maxell. The Gold 
Standard in floppy disks. Precious metal 
for virtually every computer made. 

Griffco maxell 

Griffco Marketing inc. IT S WORTH IT 


Griffco Marketing Inc. , P.0. Box 1218, Station B, Mississauga, Ontario L4Y 3W5 (416) 625-6559 
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